OTS;  60-11,499 


OPES;  S516 
20  April  i960 


Reproduced  From 
Best  Available  Copy 


Soviet  cohferences  on  electronics 


r 


i- 


r\  ri  n 

■  '  I'j 


ik  H 

»  m3 


Distributed  by: 


OFFICE  OF  TECHNICAL  SERVICES 
Ue  Se  DEPAROMESNT  OF  COMMERCE 
WASHINGTON  25;  D.  C. 


* 


U.  S.  JOINT  PUBLICATIONS  RESEARCH  SERVICE 
205  EAST  42na.  STREET,  SUITE  JOO 
mi  YORK  17,  N.  Y. 


19981208  063 


JPRS:  ^516 
CSO:  51IO-N 


SOVIET  COICTSEENC.es  ON  ELECTRONICS 

Fourth  Scientific  Technical  Conference  on  Nuclear  Radioelectronics 

[Uhls  is  a  translation  of  an  article  written  by  A.  A. 

Sanin  in  Pribory  i  tekhnika  eksperlmenta  (instruments 
and  Experimental  Techniques)^  No  k,  1959r  pages  16I-I63. ] 

The  conference  on  Nuclear  Radio  Electronics  was  held  in 
Moscow  from  20  thi’ough  25  April  of  this,  year..  This  conference  is 
of  great  significance  to  the  further  e3cpansion  of  the  use  of  nuclear 
radio  electronics  in  the  national  economy  of  the  country  and  science. 
Participating  in  the  conference  were  approximately  1000 
persons.  More  than  100  papers  and  communications  on  various  problems 
of  nuclear  radioelectronics  were  delivered  at  the  sessions. 

An  exhibition  of  electronic  apparatus  for  physical  research 
was  opened  in  the  building  where  the  conference  was  held,  and 
contained  a  new  constructions  of  multi-channel  amplitude  and  time 
analyzers,  single -channel  descriminators,  instruments  for  the 
measurement  and  registration  of  radiation,  photoelectronic 
multipliers,  scintillators,  many  stands  with  elements  and  units 
of  electronic  apparatus,  etc.  The  latest  number  of  exhibits  at 
the  show  were  exhibited  by  the  Institute  of  atomic  energy. 

Operating  at  the  conference  were  the  following  sections ; 
detectors  of  nuclear  radiation,  amplitude  and  time  analyzers, 
automation  of  measurements  and  data  reduction,  pulse  apparatus, 
and  anplifiers  and  stabilizers  for  direct  currents  and  voltages. 

At  the  sessions  of  the  detector  sections  for  nuclear 
radiation  (chairman,  V.  K.  Voytovetskiy)  the  largest  number  of 
papers  was  devoted  to  scintillation  methods.  In  an  interesting 
communication,  A.  G,  Berkovskiy  considered  new  types  of  time  photo- 
electronic  multipliers  with  good  characteristics.  The  characte- 
I’istics  of  modern  photoelectronic  multipliers  were  examined  in 
detail  in  many  papers.  It  follows  from  these  communications  that 
only  individual  types  of  photomultipliers  can  operate  under  conditions 
of  strong  cooling  and  under  heavy  loads.  Unfortunately,  the  types 
of  photomultipliers  produced'  by  the  industry  do  not  satisfy  these 
requirements.  Many  lecturers  emphasized  the  need  of  a  most  rapid 
commercial  availability  of  photomultipliers  based  on  the  construction 
of  N.  S.  Khlebnkov  and  G.  S.  Vil'dgrube. 

For  further  improvement  of  the  scintillation  method,  the 
question  of  stability  of  the  characteristics  of  the  photomultipliers 
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is  of  importance.  Data  on  the  stability  of  the  photomultiplier 
gain,  as  obtained  by  the  organizations  that  manufacture  the  multi¬ 
plier,  do  not  agree  with  the  data  of  the  scientific  research 
institutes.  It  is  therefore  conceded  to  be  necessary  to  have  the 
investigations  of  the  parameters  of  the  photomultipliers  carried 
out  by  a  Joint  commission. 

Valuable  results  of  an  all-out  and  deep  study  of  plastic 
scintillators  were  given  in  the  paper  by  Ye.  Ye,  ]toroni,  N.  A. 
Bartanov  and  others,  presented  by  the  Ibysics  Institute  of  the 
Academy  of  Sciences  Georgian  SSR.  An  interesting  paper  on  a 
scintilation  counter  with  liquid  xenon  was  delivered  by  N,  D, 

Galanina  and  B.  F.  Shvartsraan.  Worthy  of  high  praise  are  the 
Cherenkov  total-absorption  gamma  spectrometer  considered  in  the 
paper  by  V.  P.  Grushin  and  others  (Physics  Institute,  Academy  of 
Sciences  USSR)  and  also  the  Cherenkov  counter  for  the  registration 
of  fast  electrons  (N.  G.  Afanas'yev  sind  others). 

Several  papers  and  communications  devoted  to  non-scintillation 
methods,  were  delivered  at  the  conference,  Ihese  papers  included: 
a  paper  on  a  low-voltage  halogen  counter,  a  paper  on  the  choice  of 
optimum  conditions  of  operations  for  semiconductor  counters,  etc. 

A  very  interesting  paper  was  delivered  by  0.  A.  l^azdrikov  on  the 
possibility  of  counting  neutrons  with  an  electret. 

Most  of  the  papers  delivered  at  the  section  of  £ui5)litude  and 
time  analyzers  (chairman  N.  V.  Shtranikh  and  L.  A.  Matalin- 
Slutskiy)  were  devoted  to  complex  systems.  Unfortunately,  a  consi¬ 
derable  portion  of  the  reported  material  was  accessible  only  to  a 
narrow  circle  of  specialists  working  in  this  field.  Ihis  was  due 
to  the  fact  that  owing  to  the  shortage  of  time  the  material  was 
delivered  very  briefly,  without  explaining  the  general  principles. 

At  the  first  session  there  were  considered  the  most  complex 
multichannel  systems,  in  which  ferrite  memory  devices  were  used. 

These  investigations  were  performed  on  a  hi^  scientific  level, 

Tv70  papers  were  devoted  to  individuals  analyzer  units  intended  for 
amplitude -time  conversion  (paper  by  A,  A,  Sanin  and  by  G.  P. 
Mel’nikov),  The  material  discussed  in  these  papers  is  of  interest, 
since  these  principles  make  it  possible  to  reduce  substantially  the 
resolution  of  amplitude  analyzers. 

In  the  nearest  future,  apparently,  extensive  use  will  be  made 
of  analyzers  for  plotting  multi -dimensional  spectra.  A  paper  on  such 
a  set-up  for  universal  use  was  made  by  A.  A.  Markov,  I.  V. 

Shtranikh  delivered  a  paper  reporting  on  an  improved  construction 
on  a  20-channel  multi-dimensional  analyzer.  An  interesting  paper 
on  a  project  of  a  multi -dimensional  sumlyzer  having  l6,000  channels, 
was  made  by  A,  M.  Shimanskiy,  A.  A,  Ivanov,  L.  A.  Matalan-Slutskiy, 
and  others.  To  solve  many  problems  in  nuclear  physics,  a  general- 
purpose  digital  measviring  system  (MTsIS)  is  being  readied  for 
regular  production.  Several  papers  were  delivered  on  this 
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complicated  and  interesting  system  by  A,  S,  Kuruchkin,  I.  S. 
Krasheninnikpv,  Sh.  I.  Barilko^  etc.  Individual  units  of  this 
setup  were  displayed  at  the  exhibit. 

A  very  urgent  problem  is  the  production  of  a  relatively 
simple,  cheap,  and  not  too  bulky  amplitude  analyzer.  Such  an 
instrument  would  find  very  wi^dd  application  in  laboratory  practice. 

In  this  connection  undoubted  interest  attaches  to  the  paper  on  the 
ainplitude  analyzer  with  magnetic  drum  (M.  V.  Pasechnik,  Ri  G. 
Ofengenden,  emd  others).  Analyzers  with  magnetic  drums  are  most 
reliable,  and  it  is  therefore  desirable  that  such  instruments  be 
produced  by  the  indue tiy*  Prom  the  point  of  view  of  simplicity, 
and  consequently  also  reliability,  a  competing  system  is  an 
analyzer  using  ferrites  i/ith  sequential  insertion  of  the  data  in 
the  matrix,  A  paper  on  such  a  new  system  was  delivei’cd  by  Sh.  I. 
Barilko,  Several  papers  were  devoted  to  amplitude  analyzers,  in 
which  the  memory  device  used  are  potential  scopes  (ELA.-5  and 
AMi\-5)*  Such  analyzers  have  found  extensive  use  in  the  Soviet  Union. 
An  interesting  communication  on  the  modernization  of  the  AMA-3 
was  delivered  by  V.  0.  Vyazemskiy. 

At  the  present  time  semiconductor  elements  are  finding  an 
increasing  application  in  electronic  apparatus.  As  a  result  of 
their  compactness  and  economy,  such  elements  should  almost  completely 
replace  vacuum  tubes  in  the  nearest  future.  Particularly  interesting 
in  this  connection  is  the  paper  by  V.  B.  Chernyayev  and  others  on 
a  time  selector,  made  up  almost  completely  of  semiconductor  elements. 
The  absence  of  a  sufficient  assortment  of  semiconductor  elements  in 
the  laboratory  makes  their  extensive  use  difficult. 

In  the  concluding  section  of  this  section  communications  were 
heard  on  analyzers  in  the  multimicrosecond  range  (A.  A.  Kurashev, 

A.  F,  Linev,  and  others).  Hiis  branch  of  radioelectronics, 
being  the  most  complicated  and  specific,  was  represented  by  a 
relatively  small  number  of  papers.  More  rapid  development  in  this 
is  delayed  by  the  lack  of  a  sufficient  number  of  generators, 
oscillographs,  and  other  apparatus  for  millimicrosecond  range  in  the 
scientific  research  institutes. 

Kie  work  of  the  section  of  the  automatization  of  measurements 
and  data  reduction  (chairman  B.  N.  Moyseyev)  was  related  to  the  work 
of  section  on  amplitude  and  time  analyzers.  Most  communications 
were  devoted  to  various  constructions  of  number-printing  devices  for 
multi-channels  systems.  A  lively  discussion  was  caused  by  papers  by 
G.  P.  Mel-nikov  on  a  printer  for  multi-channel  analyzers,  by  S,  N. 
Salov  on  a  printer  for  infonnation  output  from  the  MTsIS,  At  this 
section  there  were  also  discussed  problems  in  mathciiiatical  processing 
of  results  of  measurements  of  difference  spectra  with  allowance  for 
the  dead  time  of  the  spectrograph.  An  interesting  paper  on  a 
semi -autcana tic  method  of  processing  bubble -chamber  photographs 
was  delivered  by  V.  S,  Kaftanov,  L.  L.  Likhtenbaum,  and  others. 
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The  section  of  poise  apparatus  (chairman  A.  A.  Sanin 
considered  methods  of  amplification  and  generation  of  signals  and 
also  various  apparatus  intended,  for  oscillography;  counting,  and 
iiieasureraent  of  amplitudes  of  voltage  pulses.  A  new  method  of 
relative  measurements  was  orplained  in  the  paper .by  Ye.  I. 

Agishev  and  V.  B.  Chernyayov*  This  method  makes  it  possible  to 
use  one  system  of  amplification  for  two  detectors  and  the  ratio  of 
the  pvilse  amplitudes  is  practically  independent  of  the  fluctuations 
of  the  power  supply  voltages.  A  communication  by  A,  A.  Sanin, 

Chang  Wang-chu,  and  Ch'u  Ch’iang-shih  on  high-stability  and  non¬ 
overloading  amplifier  has  caused  a  discussion.  lis  a  result  of  the 
discussion  it  became  clear  that  at  the  present  time  there  is  no 
clear-cut  definition  of  the  overload  coefficient  of  amplifying 
devices,  which  makes  it  very  difficult  to  compare  various  systems. 

In  a  paper  by  A,  I.  Veretennikov  and  others,  methods  were 
discussed  of  application  of  vacuum  tubes  under  overdriven  conditions 
for  amplification  of  short  pulses.  The  result  obtained  by  the 
authors  are  undoubtedly  of  interest;  however,  the  authors  of  the 
paper  did  not  investigate  the  change  in  the  service  life  of  the 
tube, 

A  paper  by  V.  M.  Gorbachev,  I,  A,  Uvarov  and  L,  D.  Usenko 
was  devoted  to  a  faster  type  pulsed  oscillograph  vhich  has 
practically  no  dead  time.  An  interesting  communication  on  new 
oscillographs  being  readied  for  new  production  was  presented  by  . 

V.  M.  Levin,  These  oscillographs  have  the  following  charac¬ 
teristics:  U.O-l-M  --  amplifier  band  width  0-25  Mes,  sweep  frate 
from  0.025  fo  10  microsecond/cm;  DEO-1  —  amplifier  bandwidth  0  — 

20  Hes,  sweep  rate  O.05  microsecond/centimeter  to  2.5  microsecond 
centimeter;  PSO-1  —  amplifier  bandwidth  5  Kes  --  200  Mes,  sweep 
rate  from  2.5  millimicrosecond  [centimeter  to  20  microsecond] 
centimeter.  It  would  be  desirable  to  have  these  laboratory  instru¬ 
ments  placed  in  production  by  the  industry  in  the  shortest  possible 
time . 

Several  commuiii cations  were  delivered  on  methods  of  limitation 
of  short  pulses.  E.  Ye.  Bcrlovich  and  others  reported  a  method  of 
amplitude  limitation  of  voltage  pulses  based  on  the  use  of  junction 
silicon  diodes,  /mother  method,  proposed  by  G.  N.  Sofiyev  and 
N.  A.  Ukhin,  is  based  on  the  use  of  ordinary  vacuum  tubes.  This 
method  of  aa^litudo  limitations  is  applicable  for  pulses  of  suffi¬ 
ciently  large  amplitudes.  In  an  Interesting  paper.  A,  A.  Vorob'yev 
and  others  considered  a  method  of  measuring  voltage  amplitude  pulses 
with  accuracy  to  lo.Ol  percent.  The  measurement  of  pulse 
amplitudes  in  the  millimicrosecond  range  is  a  rather  difficult  . 
problem.  A,  N.  Gryaznov  has  constructed  a  conqpcnsation  voltmeter 
with  which  it  became  possible  to  measure  pulse  amplitudes  of  duration 
of  one  millimicrosecond  with  accuracy  of  one  percent,  A  communica¬ 
tion  of  methods  of  generating  voltage  pulses  in  the  millimicrosecond 
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range  was  presontod  ty  A.  Oyul'nikov.  He  listed  the  existing 
generators  for  the  millimocrosecond  range  T.  GKt-l  with  a  minumum 
duration  of  output  signal  of  10  millicroseconds  GKI-5  —  5  milli- 
liiicroseconds^  and  (BCr-4  —  1  milliiairsociondi  The  most  promising 
direction  in  further  shortening  of  pulses  is  an  improvement  of 
the  existing  mercury  relays  and  algo  the  use  of  shock  waves.  I.  G. 
Katayev  lectured  on  the  theoretical  foundations  of  the  latter 
method  of  shortening  voltage  pulses.  Several  communications  were 
devoted  to  scalers  using  semiconductor  elements.  V.  I.  Kadashevich 
reported  on  methods  of  visual  indication  of  the  states  of  scaler 
cells  based  on  transistors.  Of  particular  interest  was  raised 
a  promising  method  of  inteipolation,  based  on  the  application  of 
luminophors*  In  another  paper  (K.  P.  Kuznetsov)  there  were 
considered  methods  of  indicating  the  states  of  scaler  colls,  based 
on  the  use  of  relaxation  circuits.  Concerning  the  now  types  of 
Russian  dekatrons,  a  report  was  made  by  I.  Ya.  Broydo*  The 
assortment  of  dekatrons  produced  by  the  industry  has  considerably 
increased.  At  the  present  time  production  has  been  organized  of 
new  signal -pulse  dekatrons  OG-J  with  limiting  counting  arate  of 
20,000  pulses.  It  would  bo  desirable  for  the  industry  also  to 
produce  commutator  dekatrons. 

The  work  of  the  section  on  amplifiers  and  DC  voltage 
stabilizers  and  current  stabilizers  (chairman  K.  E.  Erglis)  begin 
with  a, content  full  paper  by  L.  B.  Ustinova.  The  author  related 
in  detail  on  an  electrometric  cujq)lifier,  constructed  on  the  basis 
of  now  rod-type  larapo.  Kiis  amplifier  has  a  simpleconstructlon  and 
bettor  characteristic  couiparod  with  the  EMU-s  which  is  produced  by 
the  industry. 

The  majority  of  other  papers  delivered  at  this  section  were 
devoted  to  methods  of  stabilization  of  power-supply  voltages.  N.  A. 
Ukhin  delivered  an  interesting  communication  on  the  use  of  semi¬ 
conductor  elements  in  voltage  stabilizers.  A.  A.  Sanln  and  S,  A, 
Sergeyev  reported  a  circuit  for  power  supply  for  radiation  detectors 
with  a  stability  of  iO.Ol  percent.  Many  papers  at  this  section  were 
devoted  to  methods  of  measuring  and  stabilizing  magnetic  fields-. 

In  the  concluding  section  of  the  conference,  the  radiation 
stability  of  semiconductors  was  considered.  A  particularly  lively 
moment  was  caused  by  the  paper  of  L.  N.  Korablov  on  the  use  of  cold 
thyratrons.  It  was  noted  that  rapid  progress  in  this  now  nntS 
interesting  field  is  slowed  down  by  the  low  Quality  of  the  cold 
thyratrons  produced.  In  this  connection  it  is  necessary  to  review 
the  existing  technical  specifications  for  these  tubes. 

Tile  chairman  of  the  organizing  committee  of  the  conference, 

A.  A,  Markov,  listed  in  his  concluding  remarks  the  most  urgent  and 
promising  trends  in  the  field  of  nuclear  radioelactronlcs.  These 
trends  include  the  following;  methods  of  multidimensional  measure¬ 
ments,  amplitude  and  time  analyzers  for  the  millimicrosecond  range. 
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high  speed  oscillographs  (■vfitih  a  sweep  of  io  ®  see.),  Teductioh  in 
the  resolution  tiue  of  the  anplitude  analyzers,  electronic  systems 

for  data  reduction,  etc.  ,  , 

The  conference  mr.do  it  possible  to  discuss  row  methods  and 
promising  trends  and  also  to  realize  extensive  exchange  of  opinion 
between  specicxlists,  leading  scientific  research  organizations, 
and  Industrial  enterprises,  a  fact  which  will  contribute  to  fufthor 
development  of  work  in  this  field. 


Chi’onicle  of  the  Second  ;j.l-Union  Conference  oh  Gas  Electronics* 

[This  is  a  translation  of  an  article  written  by  V.  L. 

Granovskiy,  S.  Ya.  Lulc'yanov,  G.  V.  Spivak  and  I.  G. 

Slromenko  in  Radioteliuiika  i  elektronika  (Radio 
Engineering  and  Electronics),  No  8,  1959>  pnges  1359” 

1358}. 

A  conference  called  by  the  /.cademy  of  Sciences  USSR,  the 
Ministry  of  Higher  Education  USSR,  lond  Moscow  State  University  imeni 
V.  M.  Lomonosov  was  opened  at  Moscow  State  University  by  an  intro¬ 
ductory  address  by  the  chairman  of  the  organizing  committee. 

Academician  M.  A,  Loontovich.  Greetings  from  the  Academy  of  Sciences 
USSR  were  delivered  by  the , secretary  of  the  Department  of  Physical- 
Mathematical  Sciences,  Academician  L.  A.  /irtsimovich,  who  noted 
the  rapid  growth  in  gas  electronic  and  the  rising  interest  in  it  in 
recent  times  in  particular  as  related  to  work  on  the  production  of 
controllable  thermonuclear  reactions. 

The  dean  of  the  physics  faculty,  V.  S.  Fursov,  in  giHBeting  the 
conference  in  the  name  of  Moscow  State  University,  pointed  to  the 
increasing  significance  of  processing  gas  plasma,  in  modem 
natural  sciences. 

Many  survey  papers  were  delivered  at  the  plenary  sessions. 

L.  A.  Artsimovich  reported  on  "Producing  Superhigh  Temperatures 
in  Plasma. "  The  lecturer  c:cplairied  the  principal  trends  in  works 
on  production  of  super  high  tonperatuires  both  by  heating  the 
plasma  through  the  work  of  compressing  it,  and  by  Introducing  into 
the  plasma  streams  of  high  energy  particles  and  taking  steps  towards 
preventing  their  leaving  the  plasma  ("magnetic  corks"  and  "magnetic 
traps").  The  principal  configuration  of  the  gas  volumes  and 
magnetic  fields  used  in  this  cass  were  outlined,  and  the  methods  used 
for  determining  temperatures  were  indicated.  Estimates  of  temperatipes 
reached  in  various  laboratories  have  been  critically  reviewed;  'Bie 

*  Compiled  from  the  minutes  of  the  sessions  of  the  conference, ■ presented 
by  section  chiefs. 
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lecturer  takes  the  laost  prohablc  tenperature  reached  in  apparatus 
•with  the  toroidal  tixheo  of  the  "Zeta"  type  as  being  5  or  50  ev, 
that  is,  300,000  degroes  K  (instead  of  the  figure,  of  3  to  6 
r;ii3.1ions  of  degrees  K  found  in  the  literature). 

Ihe  increasing  interest  in  gas  plasiiia  and  iii  the  hew 
possible  applications  of  the  iJlasm  necessitate  a  critichl  revieV 
of  the  developing  notions  and  a  search  for  new  Eiethbds  of  its 
investigation, 

A  survey  of  optical  methods  of  investigation  was  reported 
in  the  papers  by  V,  A,  Fabrikant  and  S.  E.  Prish,  In  the  first 
of  the  papers  there  was  emphasized  the  feature  of  investigations  of 
emission  characteristics  as  a  measurement  method  that  introduces 
no  changes  whatever  in  the  phenomena  that  take  place,  /dong  with 
this,  difficulties  were  noted  in  such  measurements,  caused  in 
many  cases  by  the  lack  of  proven  theory.  Also  considered  was 
the  method  of  luminescent  probes,  which  makes  it  possible  to  inves¬ 
tigate  the  volume  distribution  of  the  radiation  of  the  gas;  the 
absorption,  which  is  very  sensitive  both  to  small  concentration 
of  absorbing  particles  and  to  extraneous  influences  (the  fom  of 
the  sou8ce  line  etc,);  the  Rozhdetsvenskiy  interference  method  and, 
finally,  the  method  of  smll  admixtures.  Ihe  advantages  and 
shortcomings  of  these  methods  were  estimated. 

In  the  paper  by  S.  E.  Prish,  in  addition  to  these  problems, 
there  was  considered  the  Rozhdestvenskiy  hook  method  and  a  survey 
was  given  of  the  result  of  the  measurement  of  the  concentration 
of  noimal  and  excited  atoms  in  a  plasma  and  in  the  cathode  regions, 
carried  out  at  the  Leningrad  State  University  by  optical  methods. 
Comparison  was  made  with  the  results  of  electrical  measurements. 

The  lecture  gave  rise  to  many  questions. 

S.  Brown  (Massachusetts  Institute  of  Technology,  USA)  made 
a  survey  of  high-frequency  methods  of  investigating  stationary 
and  nonstationary  (in  particular,  decaying)  plasm,  which  make  it 
possible  to  determine  in  the  plasma  of  the  concentration  of  the 
electrons  the  electron  temperature,  the  collision  freqi2ency,  and 
the  effective  cross  sections  of  collisions  of  the  electrons  and 
ions  with  the  molecules  of  the  gas.  The  lecturer  analyzed  the 
limits  of  de'terminatiou  of  these  parameters  from  the  shift  of  the 
resident  frequency  and  from  a  direct  observation  of  the  phase 
shift  and  attenuation  of  the  electromagnetic  waves  and  indicated 
new  methods;  the  use  of  the  lowest  frequencies  (on  the  order  of 
several  megacycles)  for  the  determination  of  large  concentration 
of  large  particles;  measurement  of  effective  cross  sections  of 
collisions  in  a  splasma  placed  in  a  magnetic  field  by  plotting  the 
resonance  curve  near  the  cyclotron  frequency;  measurement  of  the 
electron  temperature  by  the  plasma  noise  and  its  diamagnetism 
(see  page  1255  [of  source]). 

Two  survey  papers  were  devoted  to  elemon'fcary  processes  and  gases 


N.  V.  Federenko,  in  a  paper  "Ionization  and  Inelastic 
Scattering  in  Atonic  Collisions”  reported  data  on  ionization, 
excitation  and  non-rcsonant  charge  exchange  in  inpacts  between 
ions  and  atons,  obtained  to  a  considerable  extent  in  the  inves¬ 
tigations  of  the  Physical-Technical  Institute,  Acadeny  of  Sciences 
USSR.  ,  .  ■  ‘  i  ^ 

Particular  attention  was  paid  to  the  production  of  nulti- 
plicharged  ions  by  renbving  several  electrons  fron  the  aton  • 
directly,  soraething  that  takes  place  at  ion  or  aton  energies 
exceeding  several  kiloyolts.  ,  Bie  naxinun  yield: of  this  process 
takes  place  at  a  linear  ion  velocity  on  the  order  of  the  orbital 
velocity  of  the  electrons.* 

In  connection  with  this  paper,  0.  B.  Firsov  made  a  brief 
theoretical  conuunication  on  the  kinetics  of  the  process  of  iOftic 
collisions. . 

L.  A.  Sena  and  1u.  M.  Kagan  presented  a  paper  "Elenentary 
Processes  that  Dete mine  the  Motion  of  Ions  in  their  Own  Gas.  In 
nonatonic  gases,  the  principal  role  is  played  by  resonance  charge 
exchange,  the  cross  section  of  which  can  be  doteiTiincd  by  neasuring 
the  drift  velocity  of  the  ions  by  sone  method  (for  example,  by  the 
Doppler  shift  of  the  spectral  lines).  In  molecular  gases  a 
considerable  role  can  be  played  also  by  inelastic  impacts  which 
lead  to  the  excitation  of  vitrational  and  rotational  levels, 

A  joint  paper  "On  the  Role  of  Resonance  Charge  Exchange  in 
the  Kinetics  of  Ions"  was  delivered  by  Academician  E.  Bedereu 
(Rumania). 

Three  papers  wore  devoted  to  processes  of  occurrence  of 
spontaneous  current  in  gases  under  various  conditions. 

i.  S.  Stekol'nikov  reported  on  the  initial  stages  of  spark 
development.  Hie  entire  process  was  subdivided  into  stages;  corona, 
leader,  principal  channel,  and  final.  In  the  corona  stage,  along 
with  the  well  known  shape  of  the  nonstationary  corona,  which  is 
explained  by  the  cascade  —  streamer  mechanism,  there  exists 
another  fom,  which  occurs  at  field  intensities  of  merely  1000  v/cm 
and  propagates  a  velocity  of  10®  --  10^  cn/sec;  its  ejqilanation 
calls  for  the  introduction  of  different  physical  concepts.  Hie 
lecturer  dwelled  also  on  the  experimental  data  for  the  mechanism  of 
different  stages  of  the  spark.  In  particular,  it  was  noted  that 
the  technical  (volt-second)  characteristics  of  the  insulation  gaps 
are  detemined  by  the  first  two  stages  of  spark  development  (corona 
and  leader). 

In  a  discussion  following  this  paper,  S.  L.  Mandel'shtam 
emphasized  that  in  the  final  stage  of  a  large  spark  current,  the 
energy  of  the  soruco  is  consumed  essentionally  in  the  production 

*For  the  paper  by  N,  V.  Fedorenko  see  "Uspekhi  fiz.  Nauk"  1959; 

68,  481,  ,  ,  ,  . 
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of  a  shock  wave  in  the  gas;  this  circunstance  can  be  taken  as  the 
definition  of  the  final  stage, 

B.  N,  Klyai"fel'd  gave  a  survey  of  the  processes  of  dis¬ 
charge  Ignition  in  strongly  verified  gases,  A  characteristic 
feature  under  these  conditions  is  the  rble  of  the  cold  oiaission 
of  the  electrons  fron  the  cathode,  first  in  the  forra  of  glowing 
points  (enissibn  centers)  and  then,  at  currents  on  the  etder  of  a 
nillianpere,  in  the  fom  of  a  thin  bright  fillarjontl  in  order 
to  explain  the  phenonona  of  ignition,  in  addition  to  the  processes 
ordinarily  considered  (those  of  ionization  and  gas  by  electron 
inpact  and  secondary  enission-  of  electrons  under  impact  by 
positive  ions)  it  is  a.lso  necessary  to  take  accemit  of  the 
reflection  of  the  electrons  from  the  anode,  the  ionization  of  the 
gas  by  inpact  of  ions,  and  charge  exchange  of  ions.  Under  certain 
conditions  the  ignition  nay  lead  to  the  establishment  of  a  special 
fom  of  stationary  current,  a.t  which  the  voltage  on  the  electrodes 
renains  egual  to  the  voltage  renains  equal  to  the  striking  voltage., 

The  question  of  the  ncchanisn  of  the  breakdora  of  the  high- 
vacuun  gap  was  discussed  in  a  paper  by  V.  L,  Granovskiy,  The 
lecturer  noted  that  there  exists  no  single  nechanisn  for  all  cases 
of  the  breakdown  of  such  a  gap.  In  the  case  of  very  gaps  or  thin 
pointed  cathods  the  decisive  processes  are  field  emission  and 
eva.poration  of  one  of  the  electrodes,  the  anode  in  the  former 
case  and  the  cathode  in  the  latter.  At  larger  ga.ps  between 
electrode  with  the  usual  configurations,  the  decisive  role  nay  be 
played  by  mechanical  action  of  the  electric  field. which  may  cause 
deformation  of  the  electrodes,  an  Increase  in  the  microscopic 
points  on  them,  and  the  breaking  away  of  the  entire  pieces, 
lending  to  a  breakdown  of  the  gap. 

In  the  disucssions  following  this  paper,  S.  Brown  defended 
a  different  point  of  view,  according  to  which  the  field  emission 
in  very  high  vacuuia  is  the  principal  process  of  brealedown  for  any 
configuration  of  electrodes. 

E.  Tonks  (USi"!.)  developed  a  theory  of  the  notion  of  electrons 
in  a  "magnetic  trap"  of  the  type  used  in  the  "stellarator" 

(/onerican  experimental  set-up  for  producing  high  temperature 
plasma)  (see  page  I516  [of  source]).  Academician  R,  Rompe  (German 
Democratic  Republic)  reported  on  a  set  of  investigations  under 
his  leadership  on  research  in  non  stationary  states  of  plasma, 

M,  Stenbeck  (German  Democratic  Republic)  devoted  his  communication 
to  generalization  in  the  theory  of  plasma  —  "the  principle  of 
mininur.1  voltage," 

Six  sections  participated  in  the'  conference. 

In  the  first  section  (chairman  L.  S.  Sena)  pa,pcrs  were 
delivered  on  eler.ientary  processes  in  gas  principally  on  phenomena 
that  takes  place  in  the  collision  of  heavy  particles. 

In  a  paper  "Transforrc,tion  of  Positive  Ions  into  Negative 
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Ones  in  Rarefied  Gases"  Ya.  M.  Poget'  considered  the  general  laws 
of  the  process  of  tv/o-clectron  charge  exchange  of  a  singly-charged 
positive  ions,  /in  analysis  of  the  curves  showing  the  dcpendance  of 
the  cross  section  of  the  process  of  the  ion  velocity  shows  that 
the  succession  of  naxim  on  the  curves  satisfies  the  llassey 
a’oiahatic  criterion. 

In  a  second  paper,  v;rittcn  Jointly  by  Ya,  M,  Fogel'  and 
V.  A.  Avkudinov  and  D.  V.  Pilpohlco,  "Capture  and  bosses  of 
Electrons  upon  Collision  between  Fast  Carbon  and  Ojcygcn  atons 
with  Gas  Molecules"  the  lecturers  reported  data  for  the  capture 
cross  sections  and  the  electron  losses  upon  passage  of  carbon 
and  oxygen  atoris  througli  heliun,  noon,  argon,  krypiton,  xenon, 
hydrogen,  nitrogen,  and  oxygen.  The  observed  dependence  of  the 
cross  sections  of  these  processes  on  the  type  of  fast  aton  and 
target  nolecule,  in  particular  the  sequence  of  riaxina  on  the  curves 
shov/ing  the  dependence  of  the  cross  section  on  the  aton  velocity, 
are  considered,  as  in  the  preceeding  paper,  fron  the  point  of  view 
of  the  Massey  criterion. 

Bie  question  of  the  conditions  of  applicability  of  the  Massey 
criteria  was  the  subject  of  a  discussion  at  the  sessions  of  the 
section.  Bao  participants  in  the  discussions,  N.  V.  Fedorenko, 

G.  V,  Drukarev,  L.  A.  Sena  and  I.  P,  Flaks  noted  that  the  applica¬ 
tion  of  the  Massey  criteria  is  possible  only  for  processes  that 
talco  place  at  large  distances,  whereas  in  cases  considered  in  the 
papers  by  Ya.  M.  Fogel'  and  his  associates,  a  nutunl  penetration 
of  the  electron  shells  takes  place.  In  addition,  the  Massey 
criterion  itself  should  be  considered  not  as  a  nethod  of  estinating 
cross  sections  but  only  as  a  criterion  for  the  applicability  of  the 
ser.ii-classical  nathod  analysis  of  the  phenomenon. 

The  paper  by  N.  V,  Federenko,  V,  V.  Afrosinov,  and  D.  M, 
Kaxiinlior  "Dissociation  of  Molecular  Ions  of  Hydrogen  in  Collisions 
in  Gases"  was  devoted  to  the  result  of  the  neasurenents  of  the  cross 
section  of  the  production  of  protons  during  dissociation  of  molecular 
ions  of  hydrogen  in  collisions  with  molecules  and  atoms  of  gases 
(helium,  argon,  hydrogen,  air).  Measurements  were  cari-ied  out  in 
the  energy  interval  from  5  to  180  kev.  Bic  discussion  of  the  paper 
concerned  essentially  the  comparison  of  the  result  obtained  by  the 
lecturers  with  the  result  of  Barton.  A  considorc.ble  discrepancy 
between  these  was  explained  by  many  methodical  errors  in  the  work 
of  Barton  and'  differences  in  the  riethod  of  calculating  the  cross 
section.  • 

In  a  paper  "Capture  Cross  Section  of  Electrons  by  Multiply- 
Charged  Ions  in  Inert  Gases"  I.  P,  Flaks  and  Ye,  S.  Solov'yev 
reported  on  the  results  of  measurements  of  the  cross  section  of 
capture  of  electrons  by  singly-charged,  doubly-charged,  and  triply- 
charged  ions  of  inert  gases  end  the  interval  of  accelerating 
voltages  from  3  to  JO  kv.  In  these  processes  it  is  possible  for 
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different  nunber  of  electrons  to  be  captured,  up  to  conplete 
neutralization  of  the  ion.  In  the  latter  case  the  charge  exchahge 
in  the  own  gas  has  a  resonant  character.  When  resonance  is 
violated  it  is  obsearved  that  the  dross  section  is  nuch  greater  in 
the  cxotherinal  process  than  in  the  endothemal  one*  ■ 

E.  M.  Kushnir,  B.  M.  Palykh  and  L,  A,  Sena,  in  a  paper 
"Expefinental  Investigation  of  Resonant  Charge  Exchange  in 
Certain  Monatonic  Gases  and  Vapors  of  Metals"  gave  noasurenent 
results  oh  the  dependence  of  the  cross  section  of  resonant  charge 
exchange  on  the  ion  energy  for  argon,  krypton,  xenon,  nercury, 
potassiun  arid  cesiun  in  the  interval  fron  6  to  990  gv.  Ihq 
relations  obtained  show  that  the  cross  sections  dininish  nonotoni- 
cally  with  increasing  ion  velocity,  !Ihe  dependence  of  the  cross 
Section  of  the  ionization  potential  of  the  gas  is  found  to  be 
loss  steep  than  would  follow  frcn  the  approxinate  fomula  of  L.  A, 
Sena,  and  nore  steep'  than  oalled  for  by  the  Denkov  theory,  The 
discussions  of  the  paper  dealt,  on  the  one  hand,  with  clarification 
of  certain  nethodological  probleus  (allowance  for  the  reflection 
of  the  ions,  allowance  for  the  secondary  electrons)  and  on  the 
other  hand  with  a  conparison  of  the  results  of  this  investigation 
v;ith  data  by  others  (Bydin  and  Bukhteyev)  and  with  the  theoretical 
conclusions  of  Firsov, 

"A  Qualitative  Exanina.tion  of  Inela-stic  Collisions  Of  Atons" 
v/as  the  topic  of  a  paper  by  0.  B.  Firsov,  who  started  out  with  the 
a.S3ur.iption  that  the  excitation  of  the  colliding  ator.i  takes  place 
as  a  result  of  electron  exchange  with  transfer  of  rionentun,  which 
on  the  average  equals  the  product  of  their  r.i?,ss  by  the  collision 
velocity.  According  to  the  theory,  the  r.iec,n  excitation  energy 
increases  with  increasing  a.tonic  nunbere,  with  decreasing  irrpact 
paraxieter,  and  with  increasing  collision  velocity.  Without  naking 
use  of  arbitrary  parareeters,  the  author  calculated  the  sure  of  the 
ionization  cross  sections,  which  coincides,. -accurate  to  a  nunerical 
factor  on  the  order  of  two,  with  the  experincnta.1  data  within  a  range 
of  a  20-fold  variation  of  the  collision  speed. 

Two  papers  at  the  sessions  of  this  section  were  devoted 
to  a  deterr.iination  of  the  excitation  function;  the  paper  by  L,  M, 
Volkova  "Effective  Cross  Sections  of  Spectral  Lines  of  Potassiun 
and  fnrgon"  and  a  paper  by  I,  P.  Zaposochnyy  and  S.  M,  Kishko 
"Certain  Results  of  Investigations  of  Optical  Exci-fcation  Functions 
of  Bands  of  Negative  System, "  In  the  first  of  -the  papers  results 
wore  reported  on  the  ncasurc-ncnt  of  the  course  of  five  arc  and 
ten  spark  lines  of  potassiun,  Bie  latter  were  cor.5)ared  with 
analogous  arc  lines  of  argon. 

In  addition  to  the  foregoing  comunication,  a  paper  was 
delivered  by  A.  A.  Vorob’yev  and  A,  G.  Vlasov,  "investigation  of 
Electron  Scattering  in  a  Betatron  Chamber, "  containing  a  report  of 
prelininary  e3q)erinents,  connected  with  the  development  of  the 
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neasurenent  procedure . 

The  second  section  ^'chaiman  B.  N.  Klyarfel’d)  of  the 
conference  was  devoted  to  studies  of  electric  hroaltdown  in  rarefied 
gases  and  hi^  vacuui-i. 

In  a  paper  by  G.  Ye.  Malcar-Lir.ianov  and' Yu.  A,  Metlitskiy 
"Electrostatic  Control  of  Ignition  of  the  Glow-discharge  Tubes^ "  ■ 
results  were  reported  on  the  investigation  of  electrostatic 
control  of  the  ignition  of  glow-discharge  V7ith  the  aid  of  electric 
fields  applied  to  the  auxiliary  electrodes  (see  page  127^  [of 
source]),  -  ■  ’ 

It  was  reported  in  a  paper  by  S,  V.  Ptitsyn,  D.  D,  ■i4.ek-' 
sandrov^  and  N.  P.  01ond2kn.ya  on  the  investigation  of  the  character 
of  brdalcdown  in  a  high-voltage  tube  with  ncrcury  cathode,  that  at 
low  pressures  the  electric  strength  is  linitcd  by  the  vacuun 
brea-kdown.  At  higher  pressures  of  gases,  the  loft  branches 
of  the  Paschen  curves  v?cre  plotted  for  a  single -gap  tube  at 
voltages  up  to  '300  kv.  Those  neasurenents  showed  agreeroent  with 
the  data  published  in  the  litei’Cture,  /dso  investigated  were  the 
role  of  the  supplenontary  electrodes  with  "floating"  potentials 
placed  between  the  min  electrodes  (see  page  1278  [of  source]). 

M,  Stenbeck  noted  that  the  strength  of  a  discharge  cap  can 
be  increased  by  using  conic  grids,  which  act  as  an  electrical  lens. 

In  a  paper  "Igiiition  of  a  Discharge  in  Inhonogeneous 
Fields  at  Low  Gas  Pressures"  L,  G.  Guseva  reported  on  the  ignition 
of  n  discharge  on  the  conditions  of  the  left  branch  of  the  Paschen 
curve,  occuring  in  inhonogeneous  fields  of  vr.rious  configurations. 

The  observed  strong  influence  of  the  polarity  of  the  electrodes  is 
explained  by  the  influence  of  the  shape  of  the  trajectories  of  the 
electrons  and  the  ions,  V/hen  the  polarity  is  reversed  the 
trajectories  of  the  ions  change  differently  than  the  trajectory 
of  the  electrons,  owing  to  the  charge -exchange  process,  which  has 
a  large  effective  cross  section,  Tliis  changes  the  paths  along 
which  the  spontaneous  discharge  can  be  naintained,  and  influences 
the  ignition' voltage  (see  page  1260  [of  source]). 

A  comunication  by  A.  S.  Soboleva  and  B.  N.  Klyarfel’d 
"Curves  of  Discharge  ^enonena  Between  Sharp  Point  and  a  Plane  at 
a  Gas  Pressure  of  10"^  to  one  nilineter  nercurj  con+oins  a 
description  of  an  investigation  of  discharge  phenonena  in  hydrogen 
between  close  electrodes;  plane  —  plane  and  point  —  plane.  In  the 
case  of  a  point  cathode  nade  of  nickel  and  silver,  the  introduction 
of  hydrogen  caused  a  reduction  in  the  currents;  in  the  case  of  a 
tuiigsten  point  it  caused  a  snail  increase,  Hicse  results  are 
explained  by  the  change  in  the  work  function  under  the  influence 
of  the  bonbardnent  of  a  cathode  by  hydrogen  ions.  Observations  under 
the  I'-lcroscopo  have  sho;m  the  presence  of  light  spots  on  the  cathode 
and  on  the  anode.  These  light  spots' were  opposite  each  other  and 
their  spectrun  contained  the  lines  of  the  filling  gas*  In  the  case 
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of  a  point  cathode  it  becaioe  possible  to  plot  the  volt-ax^iere 
characteristics  of  the  individual  ,enission  centers.  A  discharge 
in  the  fom  of  an  arc,  developing  frcuo  the  eriission  centers,  is 
characterized  by  a  voltage  drop  of  several  kilovots  and  its 
radiation  spectrun  consists  of  lines  of  the  anode  natcrial. 

T.  B,  Pogel’son,  in  a  paper  "Methods  of  Reducing  the 
Energy  Consuned  in  breakdown  Fornation  "  reported  on  various 
methods  of  deducing  the  energy  consuned  in  the  development  of  the 
discharge  in  low-pressure  devices  that  have  a  grid  between  the 
principal  electrodes.  The  application  of  an  eledtron-accelerating 
potential  to  the  auxiliary  electrode  causes  a  reduction  in  power 
in  the  grid  circuit,  changing  the  waveform  of  the  current  pulse 
it  is  possible  to  reduce  by  several  tines  the  power  consuned  in 
the  nain  discharge  gap. 

Bie  following  five  papers  concerned  breakdown  phenomena 
in  high  vacuum. 

L.  I.  Pivovar  and  V.  I,  CJordienko,  in  a  paper  'Mcro- 
discharges  and  Charge  Exchange  Between  Metallic  Electrodes  and 
High  Vacuun"  reported  on  an  investigation,  perfonued  with  the  aid 
of  a  transverse  magnetic  field,  of  the  influence  of  the  electronic 
current  component  on  the  production  and  development  of  micro- 
discharges  in  high  vacuun*  Bie  observations  have  shown  that  the 
application  of  a  magnetic  field  does  not  change  the  threshold 
voltage  of  the  microdischarges*  The  magnitude  of  the  charge 
transferred  between  electrodes,  however,  decreased  in  this  case 
y  a  factor  of  4  or  5«  This  indicates  that  the  occurrence  of  micro¬ 
discharges  is  due  apparently  to  heavy  particles, 

Simonov  and  G.  P.  Katiskov,  in  a  paper  "Investigation 
of  Processes  of  Initiation  and  Development  of  High-voltage 
Bre^down  in  Vacuum, "  investigated  the  development  of  breakdown, 
in  the  absense  of  dialectric  walls,  at  voltages  of  IOO-25O  kv. 
Working  with  a  pulse  prob  e  prousdure,  high  speed  photography, 
and  a  mass-spectroscopic  analysis  of  the  ion  composition,  the 
authors  have  found  that  in  the  breakdown  the  gap  is  not  filled  with 
gas  and  the  breakdown  is  not  caused  by  the  tearing  away  of  the 
particles  from  the  electrodes.  It  is  found  that  as  the  plasma 
propogates  from  a  local  source  on  the  cathode,  the  electrons  and 
positive  ions  move  with  eciual  velocities,  of  1  or  2  x  10'  cm/sec. 
ii.  hypothesis  is  advanced  that  the  occurrence  of  the  breakdown  is 
caused  by  the  presence  of  nonmetalUc  microscopic  poles  on  the 
cathode,  which  are  charged  by  the  field  emission  currents. 

A,  S,  Zingerman  called  attention  to  the  fact  that  the 
hypothesis  of  the  authors  is  only  indirectly  original  and  is 
siiiilar  to  hypotheses  previously  e^jpressed. 

Ya*  M*  Fogel*  noted  that  if  the  hypothesis  regarding  the 
role  of  local  plastia  sources  is  tme^  then  there  exists  a 
practical  nethod  of  increasing  the  electric  strength  by  depositing 
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hl^  pxirity  netals  on  tho  gap  electrodes. 


In  the  Work  of  E.  M,  Reykhrudel’  and 


"Pecularities  of  Igniltion  in  High  Yacuun 


id  G,  V,  Sr.iirnitskaya 
(10"°-1O“®  1X1.  nercury) 


in  a  Ma^etic' Field; "  it  is  stated  that  the  observed  delay  of 
ignition  is'  not  a  statistical  delay  and  that  it  also  differs 
fron  the  discharge-fomation  tine.  Individual  enission  centers 
are  produced  on  the  cathode;  the  gases  liberated  fron  these 
centers  lead  to  a  general  increase  in  pressure  and  to  gap 
breakdown.  ,  , 

L,  V,  T  rasovo;  A,  A.  Razin;  and  V.  G.  Kalinin  reported 
on  a  transfer  of  electrode  naterlal  in  the  pre-breakdown  phase 
in  vacliup;  bbsetved  by  the  riethod  of  tagged  atons;  and  on  the  pulse 
coefficient  of  vacuun  gaps.  It  was  observed  that  the  transfer 
is  by  charged  particles  of  the  electrode  naterial.  Motion  picture 
nicrophotographs  (the  filn  v/as  denonstrated)  of  the  surfaces 
of  the  electrodes  in  the  Vacuufci  mde  possible  the  observation  of 
the  variation  .-of  the  surface  relief  under  the  action  of 'hi^ 
voltage,  Bie  vanishing  of  the  point  (break-away)  is  acconpanied 
by  a  breakdown  of  the  vacuuij''gap,  A  hypothesis  is  advanced 
that  the  netallic  points  increase  and  break  away  fron  the  surface 
of  the  electrodes  under  the  action  of  constant  electric  field 
of  lo5-io°  v/cn,  Die^  pulse  coefficient  of  a  two-electrode  vacuun 
systen  was  also  investigated  for  short  pulses  (up  to  5  x  lO"*^ 
seconds),  Ihe  lecturers  believe  that  the  hypothesis  that  the 
charged  particles  break  away  fron  the  electrodes  is  inadequate 
to  explain  the  electrical  breakdown  at  short  pulses. 

In  a  connunication  "On  the  Flight  of  Microscopic  Particles 
of  Matter  in  Electric  Breakdown  in  Vacuun;"  N.  B.  Rozanova; 

M.  V,  Kozlova;  and  V,  L,  Granovskiy  reported  on  observation  of 
glowing  tracks  in  a'vacuuju  gap  during  breakdown.  Experinents 
carried  out  on  gaps  up  to  one  nillineter  long  with  graphite 
or  tungsten  electrodes  at  voltages  fron  52  to  IGO  kv  have 
established  that  the  greater  part  of  these  tracks  is  the  result 
of  the  flight  of  incandescent  pieces  of  natter,  broken  away  fron 
electrodes.  He  charge  of  those  particles  —  on  the  order  of  several 
units  CGSE  --  is  always  positive.  It  is  the  result  of  the 
loss  of  electrons  of  the  incandescent  particle  in  flight  (see 
page  1267  [of  source [), 

'  In  a  general  discussion  on  the  last  five  papers,  Ya,'^  M, 

Fogel*  noted  that  the  effect  of  the  total  voltage  does  vindoubtedly 
exist.  Ail  the  reported  experinents  have  been  carried  out  xinder 
inperfect  conditions,  and  it  is  therefore  difficult  to  generalize 
the  results.  But  it  is  possible  to  carry  out  experinents  that 
would  decide  which  of  the  following  is  correct;  the  Krenberg 
hypoliiesiS;  the  McKibben  and  Beyer  hypothesis  (developnent  of 
chain  reaction),  or  the  Sinonov  hypothesis  (local  plasna  sources)? 

For  exax^jle,  the  second  nechanisn  can  be  ^s carded  if  experinents 
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are  so  carried  out  as  to  eliminate  thfe  knockout  of  negative  ions. 

If  the  idea  concerning  the  influence  of  foreign  inclusions  is 
really  correct^  it  would  he  advantageous  to  set  up  an  experiment 
in  which  the  electrode  is  covered  with  a  metal  known  to  he  pure. 

The  Krenhetg  hj^othesis  can  he  verified  by  etching  the  electrode 
hy  ion  bombardment*  A  further  development  of  experiments  that 
could  uncover  the  mechanism  at  long  gaps  is  necessary*:,-*^, : 

li*  A,  Sena  indicated  that  certain  premises  advanced  by  V, 

A,  Simonov^,  touching  on  the  displacement  of  the  breakdown  point 
on  the  unheated  portions  of  the  cathode  for  the  adone,  are  sub¬ 
ject  to  discussion,  A  more  probable  mechanism  for  the  break¬ 
down  due  to  the  occurrence  of  a  strong  field  on  the  boundary 
between  a  film  of  dielectric  and  metal.  The  plasma  can  propagate 
to  the  anode  with  great  velocity,  Bie  electrons  escape,  a  positive 
space  charge  is  formed,  and  this  in  bum  chases  the  ions, 

V,  L,  Granovskiy  indicated  that  if  potential  distribution  is 
as  drawn  by  Y«  A,  Simonov,  the  course  of  the  curve  makes  it 
possible  to  estimate  the  sign  of  the  space  charge.  It  is 
doubtful  whe^er  a  space  charge  of  sufficient  magnitude  can 
appear  at  ICP  v/cm, 

V,  A,  Tsukerman  noted  that  it  is  possible  to  conclude  that 
there  is  no  luiiversal  mechanism  for  vacuum  breakdown.  It  is 
obvious  that  the  mechanism  of  small  pieces  exists  and  that  the 
experiments  of  V,  A,  Simonov  are  not  convincing.  The  statement 
by  Simonov  that  the  material  of  the  anode  does  not  play  any  role  is 
also  incorrect.  It  is  obvious  that  the  gradient  on  the  anode  does 
play  an  important  role  in  the  course  of  the  succeeding  processes. 
Unfortunately,  no  work  was  done  on  the  influence  of  dialectric  walls 
on  the  vacuum  breakdown,  Y,  A,  Simonov  considers  that  wi1di  the  add 
of  hi^  speed  photography  he  established  that  the  particles  leave 
the  electrode  within  50  microseconds  after  the  breeikdown,  after 
the  current  stops  flowing.  To  observe  Erenberg  particles, 
experiments  were  made  to  identify  the  electrode  with  which  the 
particle  collides  and  how  the  discharge  develops.  It  was  found 
that  under  our  conditions  discharge  was  not  initiated  by  the  flight 
of  particle, 

Y,  L,  Granovskiy  assumes  that  in  different  cases  there  may 
exist  different  breakdown  mechanisms.  The'  Krenberg  mechanism  is 
probable  for  relatively  prolonged  voltages.  At  short  pulses  it 
does  not  have  a  chance  to  operate  and  those  phenomena  which  do  not 
play  a  role  at  longer  voltages  come  into  the  foreground. 

The  third  section  (chairman  I,  S.  Stekol'nikov)  was  devoted 
to  the  electric  sparks  and  corona  and  to  their  practical  application, 

A  paper  by  Y,  I,  Levitov,  A.  G,  Lyapin,  and  Y,  I,  Popkov 
"Probe  Investi^tions  of  the  Field  of  an  AC  Corona"  contained 
material  on  the  development  and  theoretical  and  experimental 
verification  of  the  probe  procedure  for  the  investigation  of 
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time -variable  electric  fields  in  the  presence  of  a  space  charge* 

Ihe  authors  of  the  paper  formulate  a,  procadure  for  probe 
measurements,  and  describe  constructions  of  different  probes 
together  with  the  electric  measurement  circuits*  Ihe'  experimental 
research  data  are  given  together  with  their  analysis.  The  physical 
criteria  adapted  for  the  simulation  of  the  investigated  field  are 
justified  theoretically. 

In  a  cosmunication  by  G*  N*  Aleksandrov  "Elementary,  ifrocesses 
in  the  Ionization  Zone  of  Wires  Surrounded  by  Corona  at  Atmos¬ 
pheric  Pressure"  there  is  given  a  theoretical  and  eij^erlmental 
justification  for  the  processes  around  the  dlschargJ.ng  wire  at 
different  electrode  polarities.  The  identity  of  the  elementary 
processes  in  unipolar  and  bipolar  corona  is  proved*  The  method  of 
determining  the  initial  and  the  critical  voltages  of  the  corona 
is  justified* 

V*  A,  Burmakin,  in  a  paper  "Occurrence  of  a  Corona  Dis¬ 
charge  in  Hydrogen  and  Nitrogen"  reported  that  to  develop 
special  high  voltage  stabilizers  of  corona  discharge  he  inves¬ 
tigated  the  parometers  of  the  corona  field  of  a  gas-filled 
Interelectrode  space. 

In  the  discussions  N.  B,  Bogdanova  noted  that  it  is 
necessary  to  engage  in  an  investigation  of  inhomogeneities  of 
the  corona  along  its  length;  I,  S,  Stekol’nlkov  reported  on  the 
phenomenon  of  pulsed  corona  and  stated  that  its  elements  are 
identical  with  those  of  AC  corona*  Hie  lecturer  G»  N*  Aleksandrov 
indicated  that  for  his  calculations  it  is  not  important  what 
occurs  afterwards  --  a  discharge,  a  cascade,  a  streamer,  etc* 

These  determine  only  the  starting  point*  The  calculations,  on 
the  other  hand,  contain  moan  statistical  values.  V.  I*  Levitov 
called  attention  to  the  fact  that  pulse  and  stationary  coronas 
cannot  be  compared.  The  similarity  occurs  only  in  the 
elementary  processes. 

In  a  communication  by  P,  N.  Chistyakov,  V.  G*  Gubanov,  and 
Y*  A*  BurmSlcln  "Certain  Properties  of  Corona  Discharge  in  Hydrogen  ■ 
Produced  in  a  Coaxial  Cylindrical  System  of  Electrodes"  there  is 
a  description  of  the  volt-ampere  characteristics  of  the  corona 
discharge  in, hydrogen  as  a  function  of  the  pressure  of  the  gas 
and  the  radii  of  the  electrodes*  A  hysteresis  was  observed  in 
the  transient  characteristics  on  going  form  the  corona  discharge 
into  a  glow  discharge*  Hie  dependence  of  the  corona  Ignition 
on  the  temperature  of  the  surrounding  medium  is  given, 

A  paper  by  A,  S*  Soboleva  "Occurrence  of  Discharge  Phenomena 
Between  a  Point  and  a  Plane  at  Gas  Pressures  of  10 "5  —  1 
Mercury"  reports  results  of  research  on  discharge  phenomena  near 
sharp  points  in  the  pre sense  of  hydrogen  and  inert  gases,  at  the 
different  pressures.  A  critical  analysis  of  the  data  obtained  is 
given*  It  is  shown  in  the  paper  that  the  characteristics  of 
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the  currents  have  much  in  common  for  either  polarity  of  the  point* 

A  paper  hy  Ya,  Yu.  Reynet,  Kh«  F»  CDammet^  and  L.  0*  Val't, 
"Methods  of  Unipolar  Ionization  of  Air  by  Aeroionizers, "  contains 
a  simple  method  of  obtaining  unipolarly  charged  aerosols  with  the 
aid  of  an  electric  field  and  a  special  construction  for  a  suffi¬ 
ciently  low  ionizer  source  voltage*  Ihe  appasiatus  and  the  method 
which  make  it  possible  to  inhale  ionized  oxygen  or  inject  it  sub¬ 
cutaneously  are  analyzed  (see  page  1535  [of  source]), 

M»  f*,  Vanyukov,  A*  A*  Mai,  and  V»  R*  Muratov,  in  a  paper 
"Time  Spectra  of  Radiation  from  a  Spark  Discharge  in  Inert  Gases," 
have  reported  on  the  development  of  photoelectric  speci^rophoto- 
metric  apparatus  with  time  resolution  of  5  x  10“°  seconds, 
permitting  the  tracing  of  the  dynamics  of  the  time  vai’iatioh  of 
spectral  lines  in  wavelength  region  from  2500  to  12,000A,  Ihis 
apparatus  has  made  it  possible  td  establish  that  in  -axe  earlier 
Stage  of  a  hi^-temperature  spark  discharge  in  the  atmosphere  of 
inert  gases  there  occurs  a  considerable  concentration  of  doubly 
ionized  gas  atoms*  It  is  shown  that  the  absosrption  coefficient 
of  the  plasma  is  different  f  or  different  portions  of  the  spectjrum 
(page  1281  [of  source]). 

In  another  paper, "Production  of  High  Temperatures  with  the 
Aid  of  a  Spark  Discharge , "  M,  P,  Vanyukov  and  A,  A,  Ifek  report 
research  on  the  spectral  distribution  of  the  intensity  of  radiation 
of  a  spark  discharge  produced  inrheavy  inert  gases,  in  a  liquid 
capillary.  The  possibilities  of  using  the  developed  capillary 
device  as  a  comparison  source  in  a  measxu'ement  of  high  temperature 
is  discussed. 

The  paper  by  V,  A.  Poretyagin  "Influence  of  Magnetic  Field 
on  an  Electric  Discharge  Along  the  Boundary  Surface  Between  IVo 
Media"  contained  a  discussion  of  processes  of  development  of  a 
gliding  discharge  over  the  separation  boundary  between  two  media 
in  the  presence  of  a  magnetic  field,  the  direction  of  which  is 
either  the  same  as  that  of  the  electric  field  or  perpendicular  to 
the  latter.  An  analysis  of  the  experimental  data  obtained  is  given* 

The  communication  by  I,  S,  Stekol’nlkov  "Certain  New  Rssults 
in  the  Investigation  of  a  Long  Spark"  contained  the  description  of 
the  results  obtained  with  the  aid  of  high  speed  electronic 
oscillographs,  multi -call  electron  optical  shutters,  electron- 
optical  converters,  and  probosi  the  gradients  in  the  leader  channel 
were  measured,  and  a  dependence  was  established  between  the 
vacrlation  of  the  gradients  with  time  and  over  the  gap  between  a 
point  and  a  plane,  A  quantitative,  relation  was  established 
between  the  volt-second  characteristics  of  the  insulation  and  the 
parameters  of  the  pulse  voltage  generator,  A  procedure  is  proposed 
for  selecting  a  ccanparison  criterion  for  the  volt-second  characte¬ 
ristics. 

The  paper  by  M»  I,  Sysoyev  "Features  of  Breakdown  in  Com¬ 
pressed  Air  in  a  Relatively  Homogeneous  Field  in  the  Presence 
of  Local  Imhomgeneities  in  the  Latter"  describes  experimental 
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research  at  commercial-frequency  voltages  and  steindard  pulses, 
which  has  made  it  possible  to  establish  the  dependence  of  the 
breakdown  voltage  on  the  pressure,  Ihe  paper  contains  data  that 
e:qplain  certain  features  of  a  'compressed-air  discharge  in  an 
unusually  inhomogeneous  field,  Ihe  data  obtained  ajre  discussed 
critically, 

Bie  communication  by  A,  A,  Vorob'yev,  G»  A,  Vorob'yev  and 
K.,K,  Sonchik  "Pulse  and  Oscillographic  Techniques  for 
Ifeasuring  the  Delay  of  a  Discharge  in  Dielectrics  pertained 
to  the  develc^ent  of  circuits  for  producing  rectangular  7,  y, 
voltage  pulses  with  amplitudes  up  to  JO  kv,  and  contains  a 
description  of  a  new  oscillograiihic  technique  (see  page  1257 
[of  source]). 

The  paper  by  B,  N,  Zolotykh  on  the  topic  "Principal 
Problems  of  the  Theoiy  of  Electric  Erosion  in  Pul.sed  Discharge 
in  a  Liquid  Dielectric  Medium"  dealt  with  the  theory  of  electric 
erosion  for  the  media  most  frequently  encountered  in  practice. 

The  question  of  simulation  of  the'  investigated  phenomena  is  con¬ 
sidered,  A  procadure  aiid  apparatus  are  described  for  an  experi¬ 
mental  investigation  of  electric  erosion  (see  page  IJJO  [of  source]), 

A  lively  discussion  developed  after  this  paper.  A,  S, 

Zingerman  indicated  that  he  doubted  the  validity  of  cmployihg  the 
Stefan  law  in  this  case'.  The  surface  temperature  of  the  metal 
was  not  constant,  li?  is  impossible  to  determine  from  the  theory 
developed  by  the  author,  the  volume  of  the  scattered  metal, 
since  the  cross  section  area  of  the  scattered  volume  of  metal 
is  not  indicated,  ahd  it  is  therefore  impossible  to':con5>are  the 
theoretical  calculations  with  the  experimental  data. 

It  was  noted  in  the  discussions  that  such  an  approach  to 
the  problem  can  still  be  used,  and  the  problem  of  the' mechanism 
of  erosion  and  the  Stefan  problem  were  also  disuussed.  Is  the 
metal  actually  removed  under  the  influence  of  ponderomotive 
forces?  No,  since  an  influx  from  the  electrode  metal  is  observed 
on  the  edges  of  the  crater.  The  author  is  correct  in  stating 
that  the  erosion  processes  start  with  evaporation.  The  final 
stage  is  that  of  separation  of  large  spheres.  We  compare  the 
liberated  amount  of  heat  with  the  heat  necessary  to  evaporate  the 
metal.  The  latter  amounts  to  approximately  10  percent  of  the 
former.  The  measurements  are  calorimetric.  It  can  be  concluded 
that  in  the  case  of  refractory  metals  the  metal  is  removed  in 
vapor  form  and  in  the  case  of  a  low-melting-point  metal  it  is 
removed  in  the  liquid  phaso. 

Ki  Ya,  Senatorov  noted  that  A,  S,  Zingeiman  opposed  the 
theoretical  premises  of  B,  N,  Zolotykh,  but  did  not  state  his  own 
premises.  The  paper  shows  a  qualitative  agreement  between  thecoretical 
and  the  experimental  data,  Senatorov  believes  that  valuable 
data  have  been  obtained  and  an  attempt  has  been  made  at 
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theoretically  generalizing  certain  experimental  data.  It  was 
indicated  in  the  discussion  that  there  is  no  agreement  between  the 
formula  obtained  on  the  basis  of  the  experiment  itself.  Experiment 
has  shown  that  the  heat  is  liberated  after  the  pulse^  but  this  does 
not  follow  from  the  formula.  . 

E»  M.  Reykhrudel'  noted  that  so  far  it  is  impossible  to 
develop  an  erosion  theory  in  pure  form;  one  cannot  therefore  demand 
of  Ba  N.  Zolotyish  a  complete  theory  of  the  prohlemo  In  vacuum  we 
have  observed  discharges  between  discs,  and  the  metallic  surfaces 
were  deformed  tihereby.  Apparently,  in  these  places  local  heating  of 
the  electrode  took  place  and  faci.litated  the  deformation.  These 
processes  are  therefore  close  to  those  that  prevailed  in  the  •' 
experiments  of  B.  N«  Zolotyldi,  Eej^lshrudel '  believes  that  B.  Ni 
Zolotykh  has  correctly  employed  x-rays,  but  shorter  exposures  were 
necessary, 

I*  S,  Stekol’nikov  indi dated  that  the  attempt  by  B. 

Zolotykh  to  create  a  theory  should  be  welcome.  It  is  first  neces¬ 
sary  to  give  a  sicple  theory,  and  the  second  stage  of  the  Work  is 
to  be  made  more  complicated,  so  as  to  obimiin  a  better  agreemehti 

In  the  conclusion  of  the  discussion,  B,  N.  Zolotykh  indicated 
that  the  remark  by  A,  S.  Zingerman  on  the  impossibility  of  enploy- 
ing  the  Stefan  problem  is  not  valid.  It  is  possible  to  determine 
tentatively,  the  volume  of  the  crater,  ■ 

A  paper  by  V.  P.  Larionov  and  Da  V.  Razevig  "Energy  Charac¬ 
teristics  of  KLgh-voltage  Insulation  under  Pulses"  contains  the 
results  of  an  experimental  investigation  of  the  energy  consumed  from 
a  source  in  order  to  develop  the  leader  stage  of  a  discharge,  for 
air  gaps  of  different  configurations .  Prom  the  data  obtained  a 
proc.:jdure  is  developed  on  the  choic'3  of  insulation  for  electro¬ 
technical  apparatus. 

In  the  discussion  following  the  article,  I.  S.  Stekol’nikov 
noted  that  the  two  principal  arguments  of  the  paper  duplicate 
premises  which  are  already  known  from  the  literature.  The  third 
argument,  that  the  energy  characteristics  may  serve  as  a  convenient 
and  reliable  base  for  the  choice  of  insulation,  thereby  elimimting 
difficulties  connected  with  the  vo.bt-second  characteristics,  has 
been  foraulated  Idius  far  without  foundation.  Even  if  the  authors 
have  obtained  all  the  necessary  energy  characteristics,  it  is  still 
not  clear  what  can  be  done  with  respect  to  coordination  of  the  in¬ 
sulation.  Nevertheless  the  investigation  of  the  energy  charen- 
teristics  along  with  other  characteristics  of  the  leader  are  of 
interest, 

I,  G.  Pulavskaya  noted  that  the  authors  conclusions  are 
interesting.  The  relation  W=:f(t/^)  was  known  earlier.  Toe 
universality  of  the  volt-second  characteristic  has  been  proved  only 
for  low-energy  ^ps.  - 

The  sessions  of  the  fourth  section  (chairman  S,  Yu.  Luk’yanov) 
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were  devoted  to  a  discussion  of  papers  on  nonsiatlonary,  low-fre¬ 
quency  processes.  The  physics  of  pulse  gas  discharges  at  large 
currents  and  the  properties  of.  a  hi^  tenqpefature  plasma  were 
included  among  these  problems, 

A  paper  by  I,  G,  Nekrashevich  and  A,  A,  Labud  "On  the  Pro¬ 
blem  of  the  Nature  of  the  Current  Pause  in  am  Electric  E:jplosion 
of  a  I4etallic  Wire;"  experiments  were  described  on  artificial 
blocking  of’ the  spark  discharge  in  a  narrow  capillary  by  the  vapor 
of  the  destroyed  electrodes;  a  qualitative  explanation  of  the 
nature  of  the  ctprent  is  given, 

A  communication  by  V., .  A,  .  Simonov  "Propagation  of  Plasma 
fi'om  Local  Pulse  Sources"  contained  the  report  of  experimental 
research,  on  the  propogation  of  .plasma  from  local  sources  in 
vacuum  and  in  low-pressure  gases  in  the  obsence  and  in  the  presence 
of  an  external  magnetic  field. 

In  the  discussions  following  the  paper,  L.  A,  Artsimovich 
noted  that  the  mechanism  proposed  by  the  author  for  the  propogation 
of  a  plasma  is  very  interesting.  However,  to  attribute  the  energy 
loss  in  electrodynamic  compression  of  plasma  in  high  powered  dis¬ 
charges  Idle  secondary  "cold"  p.laMna  falling  from  the  walls  of  the 
discharge  chamber  is  wrong.  The  energy  losses  are  so  large  that 
they  carmot  be  explained  even  by  assuming  tliat  the  plasma  is  not 
"magnetized"  and  that  ordinary  heat  conduction  tekes  place. 

G,  N,  Harding  (Britain)  indicated  that  in  the  "Zeta"  apparatus 
electric  arcs,  "unipolar  arcs, "  were  observed  between  the  plasma 
and  the  walls,  It  is  possible  these  arcs  transfer  considerable 
energy  flux  to  the  walls, 

Iii  comment  by  Gottlieb  (USA)  it  was  noted  that  in  apparatus 
of  the  "Stellerator"  type,  in  the  USA,  the  discharge  chambers  were 
made  both  of  glass  and  stainless  steel.  Spectroscopic  investiga¬ 
tions  showed  less  contaminations  when  stainless  steel  chambers 
were  used,  . 

G.  G,  Timofeyeva,  K,  B,  Eyumina,  .V,  lo  Savoskin,  and  V.  L, 
Granovskiy  delivered  a  paper  "Observation  of  an  Electrodynamically 
Conqjressed  ATc  with  the  Aid  of  an  Electron-optical  Converter," 

It  is  seen  from  photographs  of  the  arc,  taken  with  the  aid  of  an 
electron-optical  converter,  that  the  compressed  column  of  the  arc 
exists  both  when  di/dt^O  and  when  di/dt:^  0,  as  long  as  the  current 
is  sufficiently  strong.  The  pitch  of  the  helix  that  characterizes 
the  bending  of  the  arc  colutin  depends  on  the  parameters  of  the 
discharge.  The  disintergration  of  the  pinch  effect  with  decreasing 
current  begins  in  the  places  of  highest  gas  density.  The  experimental 
data  were  compared  with  the  theory  of  the  instability  of  a  homo¬ 
geneous  plasma, 

M.  S,  Ioffe  and  Ye.  Ye,  Yushmanov  delivered  a  paper  "Inves¬ 
tigation,  of  the  Radial.  Electric  Held  in  an  Ion  Ifegmotron*"  lo' 
their  work  teey  measured  the  distribution  of  the  radial  electric 
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field  in  a  niagnetic  trap  with  mirrors  on  the  ends,  Ihe  plasma  in  the 
trap  was  produced  by  ions  from  a  plasma  beam,  accelerated  by  means  of 
an  electric  field  between  the  beam  and  the  side  walls.  It  was  shown 
that  owing  to  ionization  of  the  residual  ^s  the  distribution  of 
the  field  differs  greatly  from  the  field  in  vacuum  with  allowance 
for.  the  space  charge.  Under  certain  conditions  fluctuations  of  a 
freqiuency  ojf  several  hundred  kilocycles  were  observed  in  the  space 
potentials 

V,  A,  Beljfayev  and  K,  K«  Romanovskiy  reported  on  "Experiments 
of  a  Systelfi  ^th  Ifegnetic  Stoppers  with  an  Electronic  Model,"  It 
was  fihown  that  the  fast  electrons  caririy  out  up  to  One  thousand 
oscillations  between  stoppers,  and  their  lifetime  in  the  system  is 
determined  not  by  the  conservation  of  the  adiabatic  invariant,  but 
by  the  introactton  with  the  residual  gas  and  by  loss  at  the  source, 

A,  M.  Andrianov,  0,  A,  Bazilevskaya,  hnd  Yu.  Gi  Prokhorov 
lectured  "On  the  Distribution  ot  Magnetic  and  Electric  Fields  in 
^gh-power  Pulse  Discharges,"  Ihey  investigated  a  discharge  in  gases 
at  pressures  from  0*01  to  1  mm,,  mercury  at  an  initial  rate  of  current 
buildup  of  approximately  2x  10  amp/sec.  An  analysis  of  the  dis¬ 
tribution  of  the  fields  with  time  shows  that  the  column  of  current 
becomes  rapidly  compressed  under  the  influence  of  the  electro¬ 
magnetic  forces,  and  the  velocities  of  the  particles  reach  appro¬ 
ximately  10'  cm/sec,  A  plasma  temperature  on  the  order  of  a  million 
degrees  is  obtained  in  the  compressed  state, 

G»  Nc  ^rding  (England)  in  his  paper  "Spectroscopic  Deter¬ 
mination  of  Plasma  Temperature  in  Zeta"  (see  page  1526  [of  source]) 
discussed,  methods  foi’  measuring  electron  and  ion  temperatures  in  the 
Zeta  apparatus.  The  ion  temperature,  obtained  by  analysis  of  the 
Doppler  contour  of  the  line  N  IV  5^79^  amounts  to  several  million 
degrees.  The  electron  temperature  was  measured  from  the  relative 
intensities  of  the  nitrogen  lines  of  different  excitation  multi¬ 
plicities,  and  amounted  to  approximately  100,000  degrees,  !Ihe 
probability  of  excitation  of  the  corresponding  lines  was  calculated 
with  electronic  computers, 

Ttie  paper  by  Harding,  which  aroused  great  interest,,  was 
followed  by  a  discussion.  In  particular,  L,  A,  Artsimovich  indicated 
that  the  time  required  to  establish  equilibrium  between  the  electrons 
and  the  ions  is  on  the  order  of  2x  16  “5  sec.  If  this  is  so,  then 
the  temperature  of  the  electrons  and  the  ions  should  be  of  the  oane 
order  of  magnitude;  yet  according  to  the  data  of  the  lecturer,  liie 
temperature  of  the  electrons  is  one  order  of  magnitude  less.  In 
addition,  in  view  of  the  strong  ionizability  of  the  atoms,  the 
spectral  lines  of  which  was  used  to  measure  the  teinperatU3re,  it  my 
be  found  that  the  Holtzmark  effect  will  be  greater  than  is  proposed 
by  the  author  of  the  paper.  It  was  noted  in  the  discussion  that 
the  observation  was  carried  out  peipendicular  to  the  axis  of  the 
apparatus.  At  this  orientation,  in  the  case  of  ordinary  gas  dis- 
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charges,  one  observes  greater  widths  than  in  the  case  of  longitudinal 
observations,  and  the  discrepancy  is  approximately  one  order  of 
magnitude,  S,  Yu,  Luk'yahov  indicated  that  a  quadratic  Stark  effect 
should  take  place  for  the  investigated,  lines,  and  one  should 
therefore  observe  not  only  broadening,  but  also  a  shift  of  the  lines, 
S,  L,  Ifendel’shtam  noted  in  his  comment  that  the  experimental 
measurement  of  the  shift  may  turn  out  to  be  unfounded,  since  there 
are  no  normals  here,  1316  lectirrer  in  his  answers  agreed  with  cer¬ 
tain  of  the  remarks  and  indicated  that  additional  investigations 
are  being  carried  out  on  many  of  the  questions,  '  t 

A  paper  by  S,  Yu,  Lull 'yanov  and  Vc  I,  Sinitsyn  was  devoted 
to  the  spectroscopic  investigation  of  the'  heated  plasma.  Measure-  : 
ments  of  the  absolute  intensity  gf  the  continuous  spectrum  thit  occurs 
at  the  instant  of  maximum  compression  of  the  plasma  pinch  during 
a  pulse  discharge  has  made  it  possib.le  to  determine  the  concentra¬ 
tion  of  the  charged  particles  in  the  pinch,  Hie  experimentally 
observed  thirty-  to  forty-fold  compression  of  the  plasma  is  in 
agreement  with  the  theory,  Measiirement  of  the  half -width  of  the  ion 
lines  of  the  nitrogen  l^urity  leads  to  ion  temperature  values  of 
approximately  1,5  x  10°  K, 

In  the  discussion  following  the  paper,  S,  L,  Mandel'shtam 
indicated  that  all  the  measurements  in  other  discharges  show  that 
under  such  concentrations  of  electrons  the  Stark  effect  is  greater 
tlian  that  mentioned  in  the  paper.  It  was  indicated  in  the  reply 
that  the  Stark  effect  on  the  N  IV, 3^79  line,  used  for  the  measure¬ 
ments,  did  not  play  any  role  in  these  experiments,  since  the  line 
broadening  decreases  with  increasing  pressure,  rather  than  increase, 

I,  M,  Podgornyy  and  II,  K,  Koval 'skiy  lectured  oh  "New  Data 
on  X-raysnin  Pulsed  Discharges,"  !Ihe  end-point  energy  of  the  hard 
x-rays  accompanying  the  pulse  discharges  in  hydrogen. were  measured. 

It  was  shown  that  the  x-rays  are  produced  in  the  slowing  down  of  . 
dthe  electrons  accelerated  along  the  axis  of  the  discharge  chamber.* 

In  the.  same  session,  a  communication  was  delivered  by  T«  A. 
Khrabrov  and  M,  M,  S\ilkovskaya,  devoted  to  an  investigatioh  of  the 
neutron  radiation  of  high-intensity  gas  discharges  in  chambers  with 
conducting  walls,  A  nuclear  emulsion  was  used  to  determine  the 
spatial  distribution  of  the  sources  of  neutron  radiation  and  its 
energy  spectrum.  It  is  shown  that  the  principal  fraction  of  the 
neutron  radiation  results  from  accerlerating  processes  and  is 
localized  near  the  anode. 

N,  A.  Borzunov,  D.  V,  Orlinskiy,  and  S,  M,  Osoveis ' reported 
on  an  "Investigation  of  Gas  Discharge  in  a  Conical  Chamber,"  The' 
contraction  of  the  plasma  towards  the  axis  of  a  conical  discharge' 
chamber  under  pulsed  discharges  is  not  simultaneous.  As  a  result  a 

*At  ah  initial  voltage  of  40  Kv  on  the  discharge  tube,  the  electron 
energy  amounts  to  approximately  yX)  Kev, 
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gas -pressure  gradient  is  produced-  along  the  chac'ber  pxis,  and  leads 
to  the  appearance  of  a  rarefaction  wave.'  This  process  to  a  certain 
degree  is  valent  to  the  formation  of  a  cumulative  jet, 

Hils  was  followed  hy  a'  joint  paper  (S,  M,  OsovotS;  Yu.  F« 
Kasedlcin^  Yu,  P.  Petrov^  H,  I.  Shchedrin,  and  Ye.  I,  Pavlov) 

"yae  Plasma  Loop  in  a  llransverse  J4agnetic  Field,"  The  conditions  for 
the  equilibrium  and  stability  of  the  plasma  loop  in  a  transverse 
magnetic  field  .iorn-iderel  >  v  r::n .  ,v'.:ai.-itus  and  methods 
of  measuring  the  characteristic  quantities  were  described.  Experi¬ 
mental  data  were  obtained  on  the  lifotiae  of  the.  plasma  loop  in  an 
equilibrium  orbit  and  on  the  proqeSs  of  it's  convergence  to  the 
center,  and  these  were  found  to  be  in  good  agreement  with  the. 
initial  premises, 

I,  G,  Kesayev  lectured  on  the  division  of  the  cathode  spot 
of  an  electric  arc  (see  page  1289  [of  source]).  The  process  Of  spot 
devision  in  the  presence  of  a  magnetic  field  was  investigated  photo¬ 
graphically. 

In  the  discussion  of  the  paper,  Li  A,  Sena  noted  that  the 
"reserse"  motion  of  the  spot  in  a  magnetic  field  has  been  observed 
long  ago,  but  there  is  still  no  enplahatlon  for  this  fact.  The 
e^tplahation  connected  v;ith  the  separate  displacement  of  the  space 
charges  of  the  electrons  and  the  ionS  was  objected  to  by  A,  E, 

Robson  (England),  since  at  those  charge  densities  which  prevail  in  ‘Wbe 
cathode  spot,  aliy  displacement  of  the  charges  of  one  polarity  should 
cause  a  tremendous  field  which  would  liquidate  this  displacement. 

in  a  communication  "New  Hieoary  of  Cathode  Spot"  (see  page 
1295  {oi*  source]).  A,  E.  Ro'bson  indf.cated  that  in  the  presence  of 
"e:cbransDUs"  plasma  in  the  discharge  ge.p,  even  if  the  plasma  is  of 
low  density,  it  is  easy  to  main-tw.in  low-vol'be.go  arc  between  the 
electrodes.  The  cathode  spot  of  such  an  arc  is  maintained  as  a 
result  of  a  bombardment  of  the  surface  of  the  electrode  by  a  stream 
of  excited  atoms,  . 

The  lecturer  was  asked  the  question  of  the  manner  with  which 
the  well  known  fact  of  the  excitation  of  the  spot  by  an  electric  field 
agrees  with  the  proposed  theory,  which  attributed  the  existence  of  the 
spot  to  the  action  by  the  escited  atoms,  E« ' Robson  explained  that 
the  existence  and  occurrence  of  the  spot  are  two  different  processes. 
The  theory  proposed  explains  only  the  existence  of  the  spot,  which 
occurs  as  a  result  of  some  other  mechanism,  for  example,  field 
emission.  In  subsequent  discussions,  I,  G,  Kesayev  noted  that  if 
Frunge's  data  on  th9,  cixrrent  density  in  the  spot  are  assumed  to  be 
reliable  (j^2  x  10°  —  lo"^  amp/cm^),  then  the  field  emission 
mechanism  explains  the  possibility  of  existence  of  the  spot. 

However  both  the  Engel  theory  and  the  Robson  theory  permit  explaining 
the  existence  of  the  spot  in  an  arc  of  low  current  density. 

In  a  paper  "Positive  Column  of  a  Discharge  in  I^drogen  under 
Stationary  and  Pulse  Loads,"  L.  N,  Breusova  investigated  the  potential 
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gradients  in  a  plasm  for  various  pressures,  diameters,  and  dis¬ 
charge  currents  in  the  tubes. 

At  the  following  session,  a  communication  was  delivered  by 
I,  G.  Nekrashbvich  and  A,.  A.  Labud  "On  the  Dtstribution  of  Current 
on  the  Suri^aceS  of  the  Electrodes  in  ah  Electric ' Pulsed  Discharge." 
ihe  electrodes  were  made  of  a  bunch  of  wifes  insulated  from  each 
other.  Doe  low  voltage  pvase  discharge,  was  produced  through  a 
previously  formed  cloud  of  metal  vapor. 

A  paper  by  L.  S.  Eyg  was  devoted  to  the  topic  "Certain. 

Features  of  Gas  Discharge  in  Low- voltage  Halogen  Counters,"  The 
principal  parameters  of  low-voltage  counters  were  established, 
both  in  seif -quenched  and  in  non-self -quenched  operation. 

G.  I,  Glotova  and  V.  L.  Granovskiy  delivered  a  paper  oh  a 
"Comparison  of  Initial  Velocities  of  Deionization  of  Ifydrogen  (H  and 
D)."  The  course  of  the  deionization  process  in  either  gas  is  diffe¬ 
rent  from  esjponential;  the  ratio  of  the  time  constanty  of  deionization 
in  deuterium  to  that  in  hydrogen  is  1.4,  both  in  diffusion  and  in 
the  recombination  modes.  An  ejqplanation  is  proposed  for  the 
observed  phenomena,  .  ,  ■ 

In  the  discussion  of  this  jpaper,  A.  V.  Nedospasov  noted  that 
if  the  concentration  of  the  ions  is  not  hemogeneous  along  the  discharge 
axis  (strata)  then  actual  diffusioh  also  begins  when  the  discharge 
stops.  This  leads  to  a  deviation  frbm  the  well  known  exponential 
law, 

L,  A,  Akol'zina  reported  on  the  pre -discharge' pulses  of 
current  at  reduced  pressure.  The  critical  voltages  for  the  occur¬ 
rence  of  pre-discharge  pulses  of  current  were  measured  ns  functions 
of  the  geometry  of  the  tube,  the  pressure,  and  the  typo  of  gas. 

In  the  discussion  of  the  conmuni cation,  A,  V.  Nedospasov 
indicated  that  the  investigated  processes  connected  with  the  problem 
of  operation  of  fluorescent  bulbs,  and  is  therefore  timely.  He  noted 
also  that  the  condition  of  the  external  surface  of  the  bulb  influences 
greatly  the  processes  that  take  place  there  and  that  according  to 
other  available  ejqoerimehtal  data  the  rise  time  of  the  pulse  is 
two  orders  of  mgnitude  greater  than  indicated  in  the  present  work. 

The  paper  by  M,  Ya,  Vasileva  and  A,  A,  Zaytsev  was  devoted  to 
the  t<^lc  "Waves  of  Space  Charge  Oscillations  in  a  Cylindrical 
Plasm. "  The  action  of  an  external  periodic  force  on  the  cathode 
region  causes  plasma  oscillation  waves  to  propagate,  from  the  cathode 
to  the  anode.  The  velocity  is  investigated  as  a  function  of  the 
geometry  and  of  the  gas  pressure. 

In  the  next  paper  by  A,  A.  Zaytsev  and  K,  Kendiov,  a  report 
was  mde  of  the  investigation  of  anode  oscillations  and  a  low  pres¬ 
sure  discharge.  The  region  adjacent  to  the  anode  my  beepmie.  unstable. 
The  experiments  included  measurements  of  the  amplitude  and  of  the  . 
freqxiency  of  oscillations  in  the  anode  portions  of  the  plasm'  over 
the  wide  interval  of  pressures  and  intensifies  of  the  discharge  current. 
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L.  Pekarek  (Czechoslovakia)  reported  on  low-frequency  wave¬ 
like  phenomena  in  a  glow  discharge  plasma,  dhe  author  proposed 
a  new  mechanism  to  explain  the  formation  of  strata. 

At  the  last  session  of  the  section,  communications  were 
delivered  by  V.  G,  Brezhnev  on  a  mass-spectrometric  investigation 
of  the  energy  of  fast  ions  in  a  pulsed  discharge,  by  B.  B,  Eadomtsev 
"On  the  Convective  Instability  of  a  Plasma  Pinch,"  by  T,  F*  Volkov 
"On  the  Influence  of  the  Hi^-F:ijequency  iield  on  the  Plasma  Vibra¬ 
tions,"  and  by  S,  I.  Braginskiy  and  V,  D.  Shafranov  "On  the  Theory 
of  the  High^temperature  Plasma  Pinch."  In  the  work  by  V.  G,  Brezhnev, 
the  parabola  of  J»  J.  Hiompson  was  used  to  determine  the  energy 
of  the  particles.  The  production  of  fast  ions  indicates  the  presence 
of  accerlating  processes  in  the  pulse -discharge  plasma.  The  ion 
energy  reached  200  kev. 

The  communication  by  T,  F,  Volkov  concerns  hydrodynamic 
theory  of  plasma  oscillations  in  the  field  of  a  traveling  electro¬ 
magnetic  wave.  It  is  shown  that  frequencies  of  acoustic  and 
langmuir  oscillations  become  functions  of  the  amplitudes  of  the 
higli-frequency  field,  A  possible  mechanism  is  discussed  for  the 
occvjTfence  of  instabilities,  when  the  wavelength  of  the  disturbance 
is  on  the  order  of  the  electromagnetic  wavelength. 

B,  B,  Kadomtsev  considered  the  stability  of  a  plasma  pinch 
with  axial  symmetry,  maintained  by  the  magnetic  field  of  the  current 
flowing  along  the  pinch.  Conditions  are  obtained  for  the  stability 
of  such  a  pinch  both  in  the  hydrodynamic  approximtion  and  with  the 
.aid  of  the  kinetic  analysis  in  the  drift  approximation, 

A  communication  by  3,  I,  Braginskiy  and  V.  D»  Shafranov  was 
devoted  to  a  theoretical  exaiaination  of  combined  conditions  of 
equilibriuia,  stability,  and  heating  of  a  toroidal  plasma  pinch 
with  longitudinal  current  and  a  strong  external  magnetic  field. 

An  expression  is  obtained  for  the  ion  temperature,  wliich  can  be 
reached  under  the  Joule  mechanism  of  heating  with  simultaneous 
observation  of  conditions  of  pinch  stability. 

Phenomena  in  high  frequency  currents  and  gases  were  discussed 
at  the  fifth  section  of  the  conference  (chairman,  N*  A,  Kaptsoy), 

Y,  Ye,  Gojant  delivered  a  paper  "Occurrence  of  Pulsed  Micro- 
wave  Discharges  in  Inert  Gases,"  in  which  he  considered  starting 
with  calculation  of  the  distribution  function  for  the  electrons  by 
velocities,  and  the  determination  of  the  critical  intensity  of  the 
pulsed  microwave  discharges  for  xenon  and  kryton. 

In  a  paper  "Effect  of  Boundary  Conditions  on  the  Occurrence 
and  Jfeintenance  of  a  High-frequeney  Discharge’"  G,  I,  Pateyuk  reported 
on  the  measurement  of  the  ignition  potential  and  the  maintenance 
potential-of  a  discharge  in  a  frequency  range  from  1,5  x  10“T  — 

3,0  X  10“®  cycles.  In  the  ..discussions,  Tonks  and  Galant  noted  the 
role  of  the  conductlvity'Qnd  of  the  work  function  of  the  material  of 
the  walls  of  the  discharge  tube. 
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A  paper  by  P,  S.  Bulkin,  G.  S.  Solntsev  and  V.  I.  Pononarev 
entitled  "Investigation  of  Self -Maintaining  Microvavc  Pulsed  Dis¬ 
charge  and  the  Process  of  its  Establishnent"  reported  on  a  procedure 
for  investigating  by  neans  of  electronic  optical  instrunents  the 
production  of  a  microwave  discliarge,  Hic  technical  details  of  the 
proposed  procudu*®  were  taken  up  in  the  discussion. 

A  report  by  G.  N,  Zastenker  and  G.  S.  Solntsev  entitled 
"Certain  Results  of  the  Investigation  of  the  Production  of  High- 
Frequency  Discharge  at  Low  Pressure"  presented  a  study  of  the 
behavior  of  a  discharge  current  glow,  and  other  parameters  in  the 
initial  stages  of  a  high-freq.uency  discharge  in  argon, 

A  paper  "Conductivity  of  Weakly  Ionized  Plasrxi"  was  delivered 
by  G,  Margenau  (USA),  It  discussed  the  interaction  between  dn 
electromagnetic  wave  and  a  plasma  with  allowance  for  inelastic  col¬ 
lisions,  S,  D,  Gvozdover,  speaking  after  this  lecture,  proposed  the' 
fomolation  of  a  theory  that  takes  boundary'  conditions  into  account, 

This  would  make  it  possible  to  employ  this  theory  in  the  investigation 
of  the  operation  of  many  instrutients, 

A,  A,  Kuzovnikov  lectured  on  "Conditions  of  Changeover  from 
a  High-frequency  Corona  Discharge  to  a  Flamed  Discharge  at  Atmos¬ 
pheric  Pressure, "  and  reported  abservations  on  pulsed  processes  in  a 
high-frequency  corona  and  data  on  the  frequency  limit  of  changeover 
from  flame  to  corona, 

Olils  was  followed  by  a  paper  by  0,  F,  Kibardin  and  K,  F, 

Kuddu  on  a  high-frequency  discliarge  from  a  sharp  point  in  air  at 
atmospheric  pressure, 

•IHie  paper  by  V,  Ye,  Golant  "On  the  Connection  Between  the 
Characteristics  of  Microwave  Current  and  the  Characteristics  of  Direct 
Current  in  a  Gas"  contained  a  description  of  the  method  of  a  direct- 
current  analogy  for  the  calculation  of  many  characteristics  of  micro¬ 
wave  discharges.  The  discussions  dealt  with  a  cor^arison  between  the 
theoretical  and  the  experimental  values  of  conductivity  and  the 
coefficient  alpha, 

A  paper  by  B.  B,  Lagov'yev  [Lagovier]  treated  the  Conductivity  of 
a  decaying  plasma  on  the  window  of  a  resonant  discharge  gap,  Die 
author  succeeded  in  sho\/lng  that  the  active  consonant  represents  a 
small  part  of  the  total  conductivity  of  the  discharge,  and  that  this 
ratio  does  not  change  during  the  entire  post-discharge  period. 

During  the  course  of  the  discussion,  V,  Ye,  Golant  commented 
that  the  concept  of  the  additiveness  of  the  conductivities  of  the 
window  and  of  the  discharge  has  not  been  proved.  Consequently,  the 
dependence  of  the  conductivity  of  the  discharge  on  the  pressure,  as 
represented  here,  may  be  due  to  an  incorrect  determination  of  the 
conductivity  of  the  system.  Furthermore,  V,  Ye,  Golant  called 
attention  to  the  fact  that  as  the  speed  of  the  de-eloctronization 
increases  with  Increasing  gas  pressure  the  de-electronlzation 
acquired  a  three-dimensional  character.  This  can  be  caused  only  by 
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the  presence  of  electron-trapping  inpurities  in  the  nain  gas» 

A  paper  by  So  M.  LevitsldLy  and  I*  P«  Shashurin  was  devoted 
to  the  applicability  of  the  probe  procedure  to  high«fre(iuenoy  dis¬ 
charges,-  Iho  authors  have  noasured  the  concentration  of  the 
electrons  both  by  the  probe  ncthod  (sigiials  and  double  probes) 
and  by  the  nicipowave-resonator  uethod,  Bie  results  obtained  by 
the  single-probe  nethod  and  by  the  resonator  method  were  the  sane, 
but  those  bbtained  by  the  double -probe  were  ten  or  twenty  percent 
higher*  in  a  C«  di s charge >  on  the  other  hand,  the  double 
probe  gives  a  concentration  1*5  or  2  tines  lower  than  a  single 
probe  (see  page  1£38  [of  source])*  Several  serious  critical  renarks 
v/ere  nade  in  the  discussion  of  this  paper, 

YU*  M  Kagan  noted  that  it  Is  incorrect  to  assume  that  the 
electron  concentration  has  a  Bessel  distribution  at  low  pressure> 
and  indicated  the  need  for  employing  the  Lohgnuir  theory  in  this  case. 
He  also  raised  doubts  concerning  the  correctness  of  the  accuracy  in 
the  neasvirenent  of  tlae  concentration  of  charges  by  the  probe  nethod, 
as  detemined  in  the  paper,  Yu,  V,  Gorokhov  indicated  that  no 
account  was  taken  in  this  work  of  the  possible  distortion  of  the 
resonator  field  by  the  glass  of  the  discharge  tube.  V.  Ye,  Golant 
called  attention  to  the  incorrectness  of  using  the  Slater. foraula 
to  determine  the  concentration  of  the  electrons,  in  view  of  the  fact 
that  perturbation  theory  is  not  valid  at  high  concentrations, 

A  paper  by  V,  Ye,  MLtsuk,  N,  D,  Kuz'ninykh,  and  I,  V, 
Talalayeva  was  devoted  to  an  investigation  of  microwave  plasma  with 
the  aid  of  the  Stark  effect,  Die  authors  have  calculated  the  con¬ 
tours  of  the  lines  of  the  Balner  series  in  the  presence  of  a  Stark 
effect  in  an  alternating  field,  Bie  fact  that  the  half -width  of  the 
contour  depends  on  the  intensity  of  the  electric  field  has  nade  it 
possible  to  measure  the  amplitude  of  the  microwave  field  in  a  dis¬ 
charge  in  hydrogen  and  deuterium  along  the  axis  of  a  rectangular 
waveguide,. 

A  paper  by  G,  S,  Solntsev,  A,  G.  Porokhin,  and' N,  M. 
Chistyakova  discussed  electric  fields  in  a  hlgh-freq.uoncy  low- 
pressure  discharge,  Ihe  method  of  probing  the  discharge,  by  means 
of  an  electron  beam  was  used  to  measure  both  the  high  frequency  field 
and  the  space-charge  field.  Hie  results  obtained  also  moke  it 
possible  to  determine  the  mgnitude  of  the  q.uasi stationary  space 
charge. 

During  the  course  of  the  diaPUBSion,  Kornilov  was  interested 
in  the  variation  of  the  electron  beam  energy  as  it  passes  through 
the  plasma,  The  autliors  believe  that  the  number  of  collisions  on 
the  diameter  of  the  discharge  column  was  quite  small,  S,  M» 

Levitskiy  noted  that  the  integral  of  the  field  intensity  over  the 
length  of  the  column  should  equal  the  voltage  of  the  source.  In 
the  response,  the  authors  indicated  that  these  quantities  differ  by 
20  percent,  and  'ttiat  this  may  be  due  to  the  lack  of  measurements 
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of  the  field  intensity  near  the  surface  of  the  electrodes  thesselves. 

A,  paper  "High-froci.uency  Dlschar^  in  Methane"  was'  read  by  E. 
Bedereu  (Rvinania) .  He  noted  that  vith  the  aid  of  discharge  it  is 
quite  convenient  to  obtain  acetylene  and  its  polyners  frbn  hethano. 

In  the  discussions,  Bokanin  and  Boruze  were  interested  ihVthe  high- 
frequency  discharge  raechonisn,  Ilie  author  stated  that  t^s  aspect 
is  still  unclear,  and  tlvit  the  use  of  the  high-frequency  discharge 
was  due  to  the  desire  of  getting  rid  of  internal  electrodes. 

At  the  sooe  section,  a  paper  was  delivered  by  Ye,  T.  Kucherenko 
and  A,  G.  Pedorus,  devoted  to  the  energy  distribution  of  the  ions 
extracted  frora  a  hi  ^-frequency  gas -discharge  source  (see  page  1233 
[of  source]), 

!]^e.work  of  the  sixth  section  (chaiman,  V.  A.  Pabrikont) 
was  devoted  to  questions  pertaining  to  plasm  and  netliods  of  its 
investigations. 

In  the  survey  by  Yu,  M,  Kagan  "News  in  Probe  Procedure  for 
Plasria  research"  a  nethod  was  given  for  detenhinlng  the  p^sm 
paraneters  (concentration  of  particles,  electron  tenperature,  space 
potential^  frqa  the  ionic  and  lower  parts  of  the  electronic  probe 
characteristic,  ■  Hois  procedure  is  applicable  in  mny  cases  in 
which  the  langnuir  nethod  cannot  be  used,  Bibeman  and  Panin,  and 
also  Johnson,  and.  Malter,  have  worked  out  a  nethod  using  two  or 
three  probes,  which  dispenses  witti  the  need  of  a  constant-potential 
point  in  the  plasna.  Many  raotaiods  were  proposed  for  iriproving  the 
ordinary  procedure,  mking  it  possible  to  duplicate  probe  charac-. 
teristics  on  the  oscillograph  screen  in  a  linear  or  senilogarithnic 
scale,  under  different  discharge  conditions, 

Ihe  paper  by  V.  I,  Drozdov  "Characteriographic  MeasUrenents . in 
Plasm"  was  devoted  to  on  automtization  of  the  Langnuir  probe 
'  nethod.  An  osoillograr.i  is  taken  of  the  probe  characteristic,  The 
probe  circuit  is  fed  from  a  pulse  generator,  Uie  sweep  rate  is ' 

45-60  nicroseconds,  Ihe  probe  does  not  becono  incandescent  even  at 
large  currents.  In  the  investigation  of  a  decaying  plasna,  the 
probe  characteristic  is  plotted  within  several  tens  of  identical 
periods. 

In  a  comuni cation  by  V,  A,  Sinonov  and  A,  G,  Mileshkin 
"Investigation  of  the  Motion  of  a  Plasm  with  the  Aid  of  a  Mass 
Spectroneter  during  the  TLne  of  Plieht"  the  described  construction 
of  three  pulsed  tine -of -flight  spectroneters  intended  for  the 
analysis  of  ions  that  cone  out  of  a  low-pressure  plasm,  Ihe  Ihstru- 
nents  nake  it  possible  to  investigate  plasm  with  a  lifetiiae  fron 
0,1  nicrosecond  to  1  second. 

The  paper  by  A. "V.  Rubchinskiy  "Use  of  Oscillations  on  a 
Snail  Anode  for  the  Measurenent  of  Vapor  or  Gas  Donsily"  describes 
a  nethod  of  neasuring  vapor  density,  based  on  the  use  of  dependence 
of  the  onplitude  of  the  voltage  oscillations,  occuring  on  a  smll 
anode,  on  the  vapor  density  (see  page  I311  [of  source]).  In  the 
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discussion,  Yu«  M  Kagan  noted  that  the  neasuring  nathod  my  he 
considered  celiahle  only  when  the  physical  nature  of  the  phenonenon 
is  cleari 

A*  A*  Unofeyov,  in  a  paper  "MeasuTenent  of  Gas  Density  under 
Eynanic  rdscharga  conditions,"  reported  that  use  was  mde  of  the 
fact  that  the  hreakdown  voltage  and  the  voltage  Of  occurence  of 
spontaneous  discharge  ofi,  the  positive  probe,  placed  in  a  plasiaa  of 
an  intense  discbhrge,  depends  on  the  vapor  density  or  on  -ttie  i^s 
density  (see  page  IJOJ  [of  source  1).  Ih  the  discussions,  may  of 
those  present  eJ^ressed  the  opinion  that  although  the  nethod  is  of 
interest,  it  is  necessary  to  clarify  the  extent  to  which  the 
plasna  is  disturbed  by  such  a  probe. 

S.  M.  Levitskiy  and  I.  P.  Shushurin  (Measurenent  of  Cencen- 
tration  of  Charges  in  a  Plasm  by  the  Method  of  Hi^i-freq.uency 
Probe)  reported  on  the  possibility  of  neasuring  the  concentration 
of  charges  in  a  plasna  by  introducing  inside  the  plasna  a  probe 
connected  to  the  nicrowave  generator. 

A,  V.  Nedospasov  delivered  a  paper  "Nature  of  the  Striated 
Positive  Colunn."  Within  the  confines  of  a  single  striaton,  the 
concentration  of  the  charges  change si  by. one  ord§r  of  nagnitude.  Hhe 
striati on  consists  of  a  double  layer  of  charges  and  of  a  larger 
region  the  plasna,  Ihe  solution  is  sought  for  the  plasm  region, 
and  tlae  head  of  the  striation  is  not  considered  in  detail.  Pomula 
are  derived  for  the  principal  characteristics  of  the  striation 
(velocity  and  length)  as  functions  of  a  discharge  paraneters,  A 
qualitative  agreenent  is  obtained  between  experinent  and  theory. 

L.  Pekarek  (Czechoslovakia)  noted  in  the  discussion  that 
he  was  not  convinced  that  this  work  on  the  nature  of  striations 
solved  the  problen,  since  it  did  not  result  in  periodicity,  but 
nerely  started  out  with  it.  Only  after  explaining  this  very  inpor- 
tant  linear  phenonenon,  which  develops  after  a  single  pulse,  is  it 
possible  and  necessary  to  go  to  a  consideration  and  explanation  of 
the  nonlinearities ,  Bie  theory  was  also  criticized  by  Chapnik,  who 
indicated  that  the  question  of  formtion  of  striations  was  not 
solved,  Ihe  proposed  diffusion  theory  does  not  eisqslain  the  following 
facts;  1)  The  Goldstein  law.  2)  in  sone  gases  there  are  striations  and 
in  others  there  are  none,  3)  in  sane  gases  the  striations  are  danped 
and  in  others  they  are  not, etc. 

In  a  corxiunication  "Probe  Theory  for  Arbitrary  Pressures"  V. 

I,  Perel'  and  Yu,  M,  Kagan  considered  Idle  theory  of  the  electronic 
portion  of  the  probe  characteristic  for  the  case  when  the  collisions 
in  the  layer  cannot  be  neglected,  A  spherical  probe  in  considered; 
only  elastic  collisions  between  electrons  and  atons  are  taken  into 
account, 

Yu.  M,  Kagan,  V.  M.  Zakharova,  and  V.  I.  Perel*  have  reported 
on  the  "Positive  Colum  of  a  Discharge  in  the  Diffusion  Mode , "  The 
authors  have  calculated  nunerically  the  transverse  distribution  of 


the  field,  the  concentration,  and  the  tecqjerature.  Balance  equations 
were  obtained  for  the  plasna  along  with  an  e)q)ression  for  the  density 
of  the  ion  current  on  the  wall;  the  latter  can  be  verified  e:q?erinen- 
tally.  The  presence  of  a  charged  layer  at  the  walls  is  tiilsen  into 
account,  Bie  distribution  of  the  potential  and  concentration  in 
the  layer  were  obtained, 

L,  Tonks  (USA)  noted  that  analogous  argunents  were  considered 
by  liin,  too,  ’ 

M*  Y,  Konyukov  established  in  his  paper  "Influence  of  Processes 
of  Vanishing  of  Negative  Ions  on  their  Concentration  in'  -^he  Colunn" 
that  the  volune  losses  of  negative  ions  are  due  to  the  collisions 
between  tlie  latter  and  the  neutral  atons,  and  to  volune  recoobinatioh 
with  positive  ions.  At  sufficiently  high  concentration,  the  volune 
of  the  colunn  is  a  source  of  ne^tive  ions,  and  at  low  concentrations 
it  is  a  region  where  they  vanish. 

Bie  connunication  by  M,  D,  Gabovlch  and  L,  L,  Pasechnik 
"Anomlous  Scattering,  Bccltation  of  Plasna  Oscillations,  and  Plasna 
Besonance"  described  the  phcnonena  occuring  when  an  electron  bean 
fron  an  extraneous  source  passes  through  a  plasna.  At  a  certain 
critical  bean  current,  a  strong  interaction  begins  between  the  beau 
electrons  and  the  plasna,  Hie  noise  level  in  the  plasna  rises.  The 
position  of  the  zone  of  anonalous  scattering  is  detemined  theoreti¬ 
cally  wi'tti  sufficient  accuracy.  Values  of  the  observed  affect, 
which  are  of  the  correct  order  of  nagnitude,  are  obtained  if  one 
assunos  that’  the  principal  role  is  played  by  coherent  interaction 
between  the  electron  bunches  and  the  plasna,  Plasna  resonance  is 
observed  under. conditions  differalit  fron  those  described  in  the 
literature,  A  plasna  generator  has  been  developed, 

Yu,  L,  Klinantovlch,  in  the  papers  "Energy  Lost  by 
Charged  Particles  to  Excitation  of  Cscillation^  in  a  Plasna" 

(On  the  La’ngnuir  Paradox)"  and  "On  the  Theory  of  Nohlinear  Plasna 
OsclUatlohs,  ".  considered  a  systen  of  beans  —  plasna  oscillations  ~ 
and  found  that  there  is  a  possible  interaction  nechani'sn,  slnilar 
to  the  nechanisn  in  the  traveling  wave  tube.  It  is  found  that  the 
phenonenon  is  described  with  sufficient  accuracy  by  an  equation 
tliat  takes  into  account  the  production  of  the  electron  wive  and  the 
reaction  of  the  wave  to  the  electrons  of  the  bean.  By  assuning  that 
the  velocity  distribution  of  the  electrons  can  be  taken  to  be 
Maxwellian,  and  by  adding  to  this  distributor  the  electrons  with 
non-zero  directed  velocities,  it  is  possible  to  find  the  condition 
of  self  excitation. 

Ye,  G,  Martinkov  and  I,  G,  Nekrashevich  reported  on  the 
"Dependence  of  the  Tenperature  in  the  Electrode  Zone  of  a  Pulsed 
Discharge  on  the  Electrode  Material, "  The  authors  report  the 
results  of  on  investigation  by  the  Omshteyn  nothod  of  the  tenperature 
of  a  glowing  cloud  of  condensed  spark  discharge  near  notallic  elec¬ 
trodes,  Hae  use  of  niiror  scanning  has  node  it  possible  to  establish 
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tlxc  tine  dependence  of  the  tonperature  in  the  regions  next  to  the 
electrodes.' 

N.  A,  Matveyeva  and  B.  N.  ld^rfel‘d  comuni  eatod  "On  the 
Porwation  of  Li^t  Spots  on  the  Anqde  of  a  Gas  Discharge."  The 
spots  occur  at  sufficiently  large  values  of  gas  pressure  and  at  a 
positive  anode  drop.  Bie  elodtfen  teuperaturc  inside  the  spot 
exceeds  the  eifeotron  tonperature  in  the  positive  colunn  by  a  factor 
of  three  tines*  Ohe  density  of  the  discharge  current  at  the  spot 
is  but  slightly  greater  than  the  current  density  of  the  renaining 
anode.  The  intense  ion  bean  f ron  the  spot  to  the  anode  region 
causes  a  reduction  in  the  positive  drop  (see  page  150I  [of  source]). 

N*  A.  Matveiyeva  reported  "On  the  Separation  Boundary  Between 
Mixtures  of  inert  Gases  in  a  D.  C.  Discharge." 

5t3ie  passage  of  direct  current  through  a  nixtuxo  of 
gases  causes  the  nixture  to  separate.  Hie  gas  which  is  lighter  and  . 
is  nore  difficul'fe  to  ionize^  becones  Concentrated  near  the  anode  while 
the  gas  with  the  lower  ionization  potential  is  concentrated  at 
the  cathode. 

V.  G.  Stepanova  and  V.  P,  Zaiharchenko  reported  "On  Certain 
Phenonena  in  a  Rarefied  Plasna,"  The  behavior  of  a  strongly  rarefied 
plasm  in  a  lirwarly  decreasing  mgnetic  field  is  considered.  The 
initial  particle  velocity  is  found  at  which  the  particles  are  slowed 
down  and  give  up  •their  energy  to  the  mgnetic  field.  One  con 
visualize  a  case  in  which  the  plasm,  'being  xmder  high  presdure, 
expands  adiabatically  and  the  energy  is  effectively  transferred  to 
the  mgnetic  field. 

•y.  A.  Fabilkant  noted  that  at  a  large  pressure  this  analysis 
is  incorrect. 

•y.  G.  Stepanov  and  y.  S»  Bezel'  reported  "On  the  Possibility 
of  Obtaining  a  Plasm  of  High  Concentration." 

!Hie  possibili'ty  of  obtaining  a  plasm  of  high  concentration 
with  the  aid  of  radioactive  enitters  is  considered.  Bie  nost  suitable 
isotopes,  with  short  half  lives,  are  "those  which  are  pure  beta 
ctiitters  (Y-91)» 

G.  y.  Soimitskaya  and  E.  M.  Beykhrudel'  reported  oh  "Cer"taln 
Discharge  Characteristics  in  an  Ionic  Punp  and  in  a  Magne"bic 
Ionization  Manone"ter. "  At  large  anode  vol'tages  the  ionization  occurs 
in  a  series  of  discharge  zones.  I"b  was  es'tablished  by  probe  neasure- 
nents  that  regions  of  space  charge,  which  becono  rearranged  as  ■the 
pressure  is  varied  are  fomod  in  the  volune. 

Ye.  T.  Kucherenko  and  0.  K.  Nazarenko  comunicated  on 
"Features  of  a  Discharge  with  Electron  Oscillations  in  a  Magnetic 
Field"  and  gave  cuirves  for  the  discharge  current,  the  ion  ciurent, 
and  the  discharge  potential  drop  as  functions  of  "the  mgnetic 
field.  Pulsations  of  current  are  observed  as  the  field  is  increased 
(see  page  1255  [of  source])'. 

L,  M.  Elbermn  and  B.  A.  yeklenko  considered  in  their  paper 
approximte  nethods  of  detemining  "the  concentration  of  the 


atons  at  the  radiating  levels.  An  approxinato  nothod  is  proposed 
for  taking  into  account  the  rcabsorption  of  radiation  by  introducing 
the  effective  lifetime  of  tlio  excited  state,  which  depends  on  the 
coordinates;  5ha  concentration  of,  the  excited  atoms  is  determined' 
by  on  algebjtaic  equation  instead  of  on  integral  equation, 

A  communication  was  delivered  by  I,  I*  Sobel'man  and  L,  A, 
Vaynshteyn  on  the  "Nonstationary  Iheo^  of  Stark  Broadening  of 
Spectral  Lines  in  a  Plasma," 

Ihe  existing  theory  pf  impact  br(»dening  of  spectral  lines  is 
based  on  the  assumption  that  the  collisions  are  quasi-classical  and 
that  the  disturbances  are  adiabatic,  3his  assur^ition  suggest  the 
possibility  of  neglecting  the  effects  (quasi-static  level  shifts), 
OhesQ  assumptions  are  not  justified  at  all, 

Ihe  theory  proposed,  which  retains  the  quasl-clnssical 
analysis  discards  the  promises  connected  with  the  interaction  tine, 

M,  A*  Mazing  and  S,  L,  Mandel'shtan  reported  "On  the  Broadening 
and  Shifting  of  ^ectral  linos  in  a  Gas-discharge  Plasma," 

Ihe  authors  investigated  the  lines  of  singly  ionized  Ar  II, 
in  a  highly  ionized  spark-discharge  plasma  in  order  to,  verify  the 
theory  of  Stark  broadening.  Measurements  yielded  a  radical  quail-  * 
tative  disagreement  with  the  theory. 

Ihe  nonstationary  theory  of  Vaynsh'teyn  and  Sobel'man, 
mentioned  above,  gives  satisfactory  agpeenent  'wi'th  the  authors'  data, 
R.  Lant  (England)  reported  "On  'the  Kinetics  of  Electron 
Collisions,  which  Lead  to  the  Excitation  of  Molecular  Bydrogen  in  a 
Hydrogen  Discharge," 

Ihe  author  used  the  same  method  of  examining  the  kinetics  of 
a  gas'  discharge  is  used  by  V,  A,  Pabrikant  for  discharge  in  rwreury 
vapor, 

Ihe  topics  considered  were  ionization  of  the  hydrogen  molecule, 
exci'tation  of  the  first  and  second  electronic  excited  levels,  and  ‘ 
transitions  from  ■various  levels  'wl't^  'band  production, 

A  theoretical  curve  was  obtained  at  Oxford  Universl'^  for  the 
cross  section  of  ionization  of  the  hydrogen  molecule;  the  curve  was  ' 
found  to  be  In  good  qualitative  agreement  with  the  experimen'tal  data, 
V.  N,  Kolesnikov,  V,  N,  Yegorov,  and  N,  N,  Sobolev  repor'ted  on 
"Cor'taln  Features  of  Arc  Disclmrge.  in  on  Atmosphere  of  Inert  Gases," 
Ihe  question  of  the  exls'tence  of  thermal  equilibrium  in  a  weak-current 
discharge  in  inert  gases  was  considered,  Ihe  population  of  different 
levels  was  determined  fraa  the  line  intensities.  It  was  found  that 
the  distribution  of  levels  obeys  an  ejcponential  law,  which  differs 
greatly  from  the  Boltzjoonn  distribution, 

A,  A,  Mok  and  M,  P,  Vanyuka  reported  on  "Production  of  High 
Temperatures  wi'th  the  Md  of  a  Spark  Discharge,"  Ihe  highest 
temperatUTO  (up  to  ID’’^  d-cgroes)  were  ob'tained  by  producing  a  Spark 
discharge  in  a  liquid  capillary. 

To  de'termitte  the  temperature  of  various  parts  Of  the  channel^ 
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a  sinultoneovis  neasvirenent  was  nade  of  the  intensity  of  ttie  continuous 
and  line  radiation  in  the  spectrun  region  fron  2300  to  SjOOfi, 
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